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The man who has given part of his own body 


to his country, returns. Returns not to relax 
in glory and pension, but to do a job on the 
production front that may spare the life of his 
buddy still overseas. 

He may have earned his first Distinguished 
Service Medal by routing a band of Japs at 
Gaudalcanal, wiping out a machine gun nest in 
North Africa or winning a dog fight with three 
or four Messerschmitts lone handed. 


Today he is back with one arm and a body 


Winning his second 


DISTINGUISHES 
SERVICE MED 


wound that can never be erased. Look at him 
now, quietly doing his war production job with 
diligence and without fanfare. 

There are thousands of young men like this 
who deserve special recognition for they are 
earning a SECOND Distinguished Service 


Medal. We are proud of them. 


Romec joins with other producers of figliting 
equipment in a special salute to these men who 
fight equally hard on the production front to 


help shorten the war. 
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Some Problems Encountered by the Air 
Transport Command in the Handling 


and Movement of Air Cargo 


HAROLD R. HARRIS* 
Army Air Forces Air Transport Command 


INTRODUCTION 


— AIRPLANE has been called upon 

to do a great many important jobs 

in this war. Popular fancy in a few 

or even months has enjoyed a 

tadical change of heart—from hopeful 

admiration to full strength confidence 

in our ability to win from the air. We 

will not win from the air alone, but the 

played by aircraft in this conflict 

proved to be of decisive 

tactical importance and has contributed 

largely to the successes thus far 
achieved 

Transport aviation, while unspec- 

tacular for the most part, has played an 
important and growing part in the total 
war effort. It is doubtful that we will 
gee, at least in our lifetime, a world-wide 
air transport operation, under one man- 
agement, comparable with the opera- 
tions of the Air Transport Command of 
our Army Air Forces. 

The Army has never really been in 
the air cargo business until this war. To 
be sure, they owned and operated some 
transport-type aircraft and carried some 
nilitary cargo within the United States, 
but in the light of present-day activi- 
ties, there was no real military air trans- 
port experience or talent to rely on when 
the emergency arose. There was avail- 
able, however, a fairly generous supply 
of personnel, ‘equipment, facilities, and 
vital “know how” in our commercial 
air lines and we turned to them in our 
country’s hour of need. Today the Air 
Transport Command has under contract 
most of our air lines, performing a great 
variety of tasks with great credit to 
themselves and inestimable value to 
the war effort. Our own A.T.C. or- 
ganization includes a generous number 
of former air-line executives and pilots. 

In discussing our problems it is im- 
portant to keep in mind at all times our 
reason for being in business. Our job is 

move by air all cargo, passengers, 
and mail of such urgent nature as to 
require air transport. The emphasis 
8 on the “urgent.” Only traffic of 
riticeal nature directly related to a 
specific war job can warrant air trans- 
portation. Only traffic that for estab- 
reasons of urgency cannot be 


_ telivered by other methods of trans- 


Presented at the Air Transport Meeting 


» Washington, D.C., October 26, 


* Colonel, Assistant Chief of Staff, 


Ons. 


portation can be transported on our air 
lines. So all problems are approached 
with this basic principle in mind. 


SELECTION OF EQUIPMENT 


Transport Types 


December, 1941, found the Army 
Air Forces with a major air transporta- 
tion problem, world wide in scope. 
Solution of this problem required, 
among other things, transport type air- 
craft, and a hurried survey soon decided 
the first move. For some years most 
of our commercial air lines have largely 
used the Douglas DC-type transport 
and found it to be a reliable and effi- 
cient airplane for most transport pur- 
poses. A large number of these air- 
planes were acquired by purchase or 
lease from the air lines and put to work, 
in due course, all over the world. 
These ships were of several models and 
fitted for passenger operation, including 
sleeper service. Conversion to cargo 
operation was required and accomp- 
lished by stripping out passenger fix- 
tures and refitting for cargo work. Some 
engineering changes were necessary such 
as strengthening of cabin floors, but the 
result was a nucleus of cargo aircraft of 
proved reliability. 


The Douglas DC-type aircraft still 
forms a most important part of the Air 
Transport Command fleet and has been 
augmented by much additional con- 
struction. The newcomer in _ this 
category is the Douglas C-47, essentially 
the old DC but with wide double doors 
for more efficient handling of cargo. 


Two other types of commercial air- 
craft were immediately available and 
played an important part in our early 
operations. Several Boeing 314 Clip- 
pers and Boeing Stratoliners were put to 
work. These were four-engined craft 
adaptable to long-range flying and were 
assigned specific tasks of appropriate 
type, particularly for long over-water 
hops. 

Shortly thereafter, airplanes of a new 
type became available. For some time 
Douglas had been working on a large 
four-engined plane designed for com- 
mercial use. Fortunately, this soon be- 
came available as the C-54. With along 
range and efficient load-carrying ca- 
pacity this airplane has played an in- 
creasingly important role on the long 
A.T.C. international routes. It in- 
herits many of the admirable flying 


characteristics of its smaller predecessor, 
the DC-3. 


Military Types 


The early search for long-range multi- 
engined airplanes adaptable for trans- 
port service included a study of existing 
military types that might offer possi- 
bilities. The Consolidated B-24 Lib- 
erator was in production and had 
proved its merit. It could be con- 
verted to cargo use and was. The trans- 
port version is the C-87, which is daily 
compiling an enviable record of nonstop 
long-range transportation. Design ob- 
jectives in military aircraft and trans- 
port aircraft do not fully coincide, and 
the record must show that converted 
military airplanes have certain basic 
characteristics that prevent them from 
being the ideal solution to air transport 
problems. The C-87 has done a fine 
emergency transport job but does not 
pretend to be the final answer. 


Specialized Types 


The newest transport type coming 
into widespread use is the Curtis Com- 
mando C-46. This is a twin-engined 
airplane designed and engineered for 
cargo work. Regardless of appearance 
it can be expected to deliver the goods. 
Large doors, extremely large cabin 
dimensions, engineering attention to 
such details as tie-down rings, good 
flying characteristics, and maximum 
useful pay load per horsepower gives 
this aircraft great promise as an efficient 
cargo transport. We continue to ex- 
perience the old problem of working the 
“bugs” out of a new airplane. At 
times the C-46 seems to have more than 
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It isn’t necessary —now—to overdesign to assure 
adequate safety factors where exact service stresses 
can’t be predicted. 


A device as small as your little fingernail, cemented 
in place on any plane or curved surface, can tell you 
exactly what is happening . . . at the instant it happens. 
Check your test requirements against this list of jobs 
the SR-4 is doing. 


Testing Structures or machines 
under steady load conditions 


The SR-4 accurately measures static strains down to 
1 part in 2,000,000, (Equivalent to 15 Ib. sq. in. stress 
in steel.) and exhibits perfect linearity, even in the 
plastic range. 


2 High temperature testing under 
steady load conditions 


Stak Standard Phenol-resin bonded gages are serviceable up 
p> to 500° F and with small loss in accuracy up to 700° F. 


3 Testing structures or machines 
under varying load conditions 


#5:. The SR-4 handles frequencies ranging from 0 to 30,000 
“per second, with no loss of linearity. 


| High temperature testing under 
varying load conditions 


No loss of accuracy or sensitivity is entailed. Mea- 
surements in the presence of hot oil have been 
successfully made. 


Tests on the production floor or in the field can be 
made as easily and accurately as in the laboratory. The 
SR-4 can solve some worrisome problems for you. 
The Baldwin Locomotive Works, Baldwin Southwark 
Division, Philadelphia, Penna., U. S. A. 


. 165 —Torquemeter 
. 169 — Portable Strain Indicator 


. 170 —Strain Recorder 


& BALDWIN 


. 172 —Scanning Recording Equipment 


- 174 —Applications to Shipyard Problems SOUTHWARK 
. 175 — Bonded Resistance Wire Strain Gage TESTING EQUIPMENT 
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HANDLING AND MOVEMENT OF AIR CARGO 9 


4s share,B but good basic design and 
ficient load-carrying ability should 
yyrant the time and effort spent to 
sake this newcomer an operationally 
ficient transport aircraft. 

Just a passing word for the Lockheed 
Constellation. This new four-engined 
ansport, the largest yet designed for 
the job, is coming along. As yet un- 
roved, it has great possibilities and 
nay soon play an important part in the 
nilitary air transport picture. 

The A.T.C. cargo fleet, then, is com- 

of several types of aircraft which 
must be made to fit a jigsaw puzzle of 
international routes embracing every 
enceivable type of operation. 


EquirpMENT STANDARDIZATION 


Complete standardization of equip- 
nent, even on individual routes, has so 
gr been impossible. Most routes: re- 
qire a combination of equipment 
possessing both medium- and long- 
range characteristics. Therefore, an 
immediate problem of supply, servicing, 
and maintenance is created. Duplicate 
socks of parts, mechanic knowledge of 
diferent type aircraft, and allied prob- 
lems are always with us. We have not 
wholly solved these puzzles and perhaps 
never will, but operating data clearly 
prove that a good job is being done. 


TERMINAL FACILITIES 


Airport terminal facilities in remote 
places, a great many in foreign territory, 
presented one of our first major prob- 
lms. Adequate airports suitable for 
operation of large aircraft did not exist 
on our proposed routes, with few 
exceptions. Short runways were preva- 
lent and adequate shop facilities were 
practically nonexistent. Housing and 
messing facilities for American military 
installations were wholly nonexistent or 
were used to capacity by allied military 
organizations. In this connection it 
must be remembered that accommoda- 
tions suitable for American troops 
stationed in foreign countries, par- 
ticularly in tropical areas, are far dif- 
lerent from similar facilities used by the 
eal military or commercial organiza- 
tions. Effective sanitation, suitable 
barracks, and, above all, proper facili- 
ies lor preparation of food, partly 
imported from the United States, con- 
stitute challenging problems requiring 
our best engineering, supply, and medi- 
cal talent. 

_ The answer to all of these basic prob- 
ems was new construction and the 
Amy went to work with the assistance 
{civilian organizations, who undertook 
‘major portion of the job in vartous 
parts of the world. This construction 
job is not yet complete, but around the 
world the Air Transport Command has 
‘network of bases capable of handling 
it increasing volume of air traffic. 
wany a section of dreary desert or for- 
bidding wilderness boasts a modern air 
minal with all of its related activities, 
wMmprising a self-sufficient community 


dependent only on the United States for 
wpplies, 


Interior view showing the loading of a jeep into a C-46 Curtiss Commando. 


SUPPLIES 


To complete this portion of the story 
requires brief mention of several other 
corollary major problems. The supply 
setup taxes the imagination. The 
transport of gasoline, food, and every 
conceivable kind of supplies by ocean 
steamship, river boat, narrow gauge rail- 
road, motor truck, camel back, and 
native porter to isolated bases is a story 
of real achievement under extremely 
difficult conditions. 


CoMMUNICATION 


Communication is an ever present 
problem not fully solved. The establish- 
ment of a world-wide network of com- 
munications channels is itself a note- 
worthy technical accomplishment re- 
flecting the greatest credit on the re- 
spective Army specialists. Aside from 
the purely technical communications 
problems involved in world-wide air 
cargo operations, our difficulties re- 
volve around the handling of a huge 
volume of traffic, all of urgent nature. 
For practical purposes there is no 
alternate means of communication and 
our network must function—or else. 


TRANSPORTATION ROUTES 


Plot on a world map the present 
theaters of war, draw lines from the 
United States to these theaters, taking 
care to plan the routes so as to keep 
nonstop flights within the practical 


range of available aircraft, and you will 
have an international network not far 
different from our actual routes. These 
routes have been described in the public 
press and it is possible to name the 
principal ones without disclosing clas- 
sified military information. 

The North Atlantic route is our air 
link with Great Britian. The South 
Atlantic route takes us to South Amer- 
ica, Africa, the Middle East, and the 
Far East. The Central American route 
brings the Panama Canal a few hours 
from home, and the South Pacific Route 
reduces thousands of miles to mere 
hours. Alaska is closely connected with 
U.S. bases, and all of the foreign routes 
are tied together at their U.S. origin by 
a domestic network serving principal 
military installations. 


Arr CarGco PROBLEMS 


Generally speaking, anything that 
will go through the door of the airplane 
can be classed as air cargo, keeping al- 
ways in mind that it must be urgently 
needed at destination. I doubt if you 
could name any type of material or com- 
modity related to the war effort that 
we have not carried. 


Bulky Cargo 


From the standpoint of traffic move- 
ment and handling, air cargo falls into 
several types. Heavy bulky pieces 
constitute one of our principal problems. 
Aircraft engines, oil drums, barrels of 
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Highway patrol 


Sure, you’ve read this story before, 
It’s in your newspaper frequently. 
“Bombers over Germany again last 
night ... escorting Thunderbolts 
broke up mass attack by enemy 
fighters.” 

Possibly you missed an impor. 
tant point: that most of these battles 
start at near-stratosphere levels, up 
around 35,000 feet or above. 

Thunderbolts patrol the high 
ways of today’s air war, the stra- 
tegically important stratosphere. 

This very same stratosphere will 
be the natural sky-road for to 
morrow’s high speed, long distance 
transportation. We think of the 
Thunderbolt as the forerunner of 
great peacetime planes to come- 
planes designed for high speed, 
high altitude flight. 

Republic Aviation will know 
how to build them! Republic 
Aviation Corporation, Farming 


dale, L. 1., New York. 
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AVIATION 


SPECIALISTS IN HIGH-SPEED AIRCRAFT 
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AIRCRAFT 


gment, Jeeps, Bulldozers, fork-lifts, 
gd other heavy machinery and parts 
yedificult to handle. Special types of 
qquipment are required to move these 
ieces on the ground and lift them into 
ihe airplane. Pressure of necessity 
igs rapidly developed specialized meth- 
ois and equipment. Cargo hoists or 
k-lifts, cranes, trucks with lift bodies 
ad skids do an efficient job. Much of 
this equipment is the result of redesign 
and refinement of warehouse-type cargo 
noving and lifting equipment that has 
heen adapted to air cargo use. Nearly 
dof it is motorized, and brief observa- 
ion at one of our important terminals 
yould convince you that real progress 
has been made toward efficient handling 
of the substantial volume of heavy, 
bulky, awkward air cargo. 


(dd-Shaped Cargo 


Next to heavy cargo, odd-shaped 
pieces cause us the most concern. 
These are not so hard to move into the 
airplane but immediately a stowage 
problem is presented. Steel pipe and 
bars, propeller blades, aircraft cowling, 
turets, wing tips, ailerons, and stra- 
tegic materials in sacks are awkward to 
sow and tie down. Frequently, great 
bulk and lack of weight is the principal 
problem, and this type of cargo is 
dificult or impossible to stack. 

Fortunately, the greater portion of 
ait cargo can be packed in containers 
of conventional size and shape. Most 
of these pieces can be moved and’ lifted 
by hand which makes for quick and 
dlicient loading. Heavier pieces are, 
of course, placed on the bottom of the 
pileand stacking makes possible efficient 
we of cabin space. Most aircraft and 
automotive parts, food, and general 
supplies of all types, together with some 
strategic materials moving back to the 
United States, fall into this classifica- 
tion, 


HANDLING 


Some cargo requires special handling 
and attention. Explosives and acid re- 
quire particular care in stowing and tie- 
down to insure against landing, take- 
df, and rough air shocks which may re- 
sult in shifting. Serums and other 
types of medical supplies require icing 
or other special handling. 

A surprising volume of small pieces 
ae handled and often cause as much 
trouble as the large pieces. A box of 
electrical fuses is a small package but 
may put several grounded airplanes 

to work. Small pieces have an 
wfortunate habit of getting lost, in 
spite of special cabin sacks, and are 
particularly aggravating when tem- 
prarily AWOL at an_ intermediate 
where the contents are badly 


The most welcome type of cargo both 
i origin and intermediate transfer 
polnts, and particularly at destination, 
Smail. Mail sacks are good stowage 
and easy to handle. They will fit into 
marly any cargo compartment and do 
tot require elaborate tie-down. Troop 
mail, in both directions, is handled in 
large Volume and is an important factor 
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in the high morale of our forces over- 
seas. 


REPACKING FOR AIR SHIPMENT 


Repacking of cargo for air shipment 
is an important and necessary pre- 
requisite to efficient cargo transporta- 
tion. A considerable portion of intended 
air cargo is delivered to us by rail or 
truck in heavy wooden containers, 
which are necessary for proper pro- 
tection up to the point of air shipment. 
The ideal solution is to pack the item 
first for air shipment and then for local 
transportation, thereby enabling us to 
knock off the heavy outer crate, thus 
making the shipment available for 
immediate plane loading. This, how- 
ever, is often impossible. Much of our 
cargo is of emergency nature, resulting 
from diversion of items originally 
packed for water shipment. In other 
cases the comparatively small per- 
centage of manufactured items moving 
by air does not make practical any 
break in the normal shipping and pack- 
ing procedures that are designed for 
rail and water movement. 

The answer to this problem is re- 
packing at the Air Service Command 
Intransit Depots located at the several 
Aerial Ports of Embarkation. This 
activity has a technique all its own re- 
sulting in a saving of thousands of tons 
of dead weight and considerable bulk. 
Experience has taught the best methods 
of packing air cargo and many unique 
solutions have been found to unusual 
problems. All air cargo is adequately 
packed, giving consideration to radical 
en-route changes in temperature, mois- 
ture, and normal operational shocks. 
Special glues, shellacs, paper, and 
marking materials have been developed 
with excellent results. 


FASTENING OF Arr CaRGo 


Of all the practical handling problems 
presented by air cargo, the one that 
perhaps has occupied us most is tie- 
down. The objectives of a good tie- 
down system are quite simple—ease of 
loading and unloading, positive securing 
of cargo within the cabin, and economy 
of materials used. 

When you want to secure something 
you quite naturally turn to rope or 
string. All of us have tied knots since 
childhood and have at least an ele- 
mentary working knowledge of the sub- 
ject. Therefore, it is not surprising 
that the first air cargo tie-downs were 
accomplished with rope. But this is 
not the answer. Few of us are expert 
with ropes and knots. Ropes stretch 
and knots slip. Loose cargo is a po- 
tential source of disaster, particularly 
in turbulent air. Rope can be more 
easily tied than untied and ground time 
at intermediate stations suffers with 
this type of tie-down. Furthermore, 
knots are annoying when not easily 
loosened, and experience soon indicated 
that a handy knife was destroying sub- 
stantial quantities of hard-to-get rope, 
resulting in a difficult supply problem. 

Through the research facilities of 
commercial organizations much ex- 
perimentation has resulted in improved 
methods. All A.T.C. cargo aircraft are 
now being equipped with a new tie-down 
system utilizing vertical steel bars to 
which horizontal cross members car be 
anchored over the top of the cargo. 
This is a positive method in which locks 
slip down over the bars and are jacked 
down over the cross members. The 
jacks are simple but powerful and insure 
ample pressure on the cross members, 
resulting in cargo being firmly secured. 
Vertical bars are hooked in floor rings 


Partial interior view of a C-54 Douglas Skymaster. 
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This is the fifth of a series of statements by aviation’s leaders on THE SHAPE OF FLYING TO COME, 
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“Air freighters will develop Latin Ameriea.” 


says Glenn L. Martin, President of Glenn L. Martin Company 


HEN YOU CONSIDER what outmoded airplanes 
have been doing for several years in Latin 
America — delivering mining machinery, transport- 
ing tractors and supplies, taking out rich resources 
from roadless and rail-less regions — you begin to 
appreciate what vast possibilities lie in the field of 
freight-by-air. In fact air freighters should play a 
most prominent role in increasing the exchange of 
goods between the United States and Latin America, 
“But there is much spade work to be done, for 
terminal and airport facilities in Central and South 
America still have barely ‘scratched the surface’ and 
can be developed only at the expense of time and 
great quantities of money. I think that time and 
money will be spent, and I look for the building of 
airports in all sections of the continent, and the op- 
eration of lines owned by both the United States and 
Latin American interests. 


“I believe we will set up a mutually profitable 


AVIATION’S 
SILENT 
PARTNERS 


trade. Our Government is doing everything possible 
to prepare the ground for future trade relations, and 
businessmen both North and South of the Rio Grande 
realize what great potentialities lie in Latin America” 


» » 


Axa so a leading aircraft manufacturer looks to a new sector 
of pioneering in the air world of the future. Just what that fu- 
ture will be, no man can tell. But every air-man knows this:— 


—that no new idea in aviation can be successful without 
a waiting “test-pilot-market” of people who are habitu- 
ally first to accept any new way of living or commercial 
venture that improves on what has gone before. 


These are the kind of people who read TimE—the 
great group of aviation’s silent partners:—the men and 
women on whom aviation will focus much of its post- 
war advertising—people with the income, the influence, 
the foresight that will. help the airplane industry fly 
into the bright tomorrow the whole world expects of it. 


Believing that the ideas of aviation’s leaders are always of 
interest to the aviation industry, TIME here gives them wider 
circulation in the name of 


THE READERS 
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red to the air-frame structure. 
can be instantly released and an 
agtire cabin tie-down dismantled in a 
r of minutes. Our old friend the 
rope still plays an important part in 
ing light unsymmetric _ pieces. 
ard lengths are used with pre- 
yously attached hooks, thereby largely 
diminating knots. Heavy wire tight- 
gers, acting as levers, take up the slack 
gd provide adequate protection for 
geuring of appropriate type cargo. — 
This procedure is not easily visualized 
fom this brief description but a short 
demonstration is convincing evidence 
that real progress has been made. We 
do not think we have the final answer, 
jut continuous study will result in 
further refinement and improvement. 


EFFICIENT LOADING 


Proper and efficient loading of trans- 
port aircraft is a major problem demand- 
ing close attention to several factors. 
The initial selection of the cargo to be 
jaded requires study and experience. 
Both bulk and weight must be con- 
sidered. Except in an emergency, you 
would not construct a load entirely of 
heavy ammunition with small bulk or 
of awkward engine cowlings represent- 
ing large bulk and light weight. Proper 
utilization of the cabin area and maxi- 
mum pay load demands a selection of 
assorted cargo comprising both weight 
and bulk. 


possible LocaTION OF CARGO 
ons, and Once the load is selected, actual 
location of cargo within the cabin im- 
mediately brings weight and balance 
into play. Safety and efficient flight 
operation require that cargo be so placed 
within the cabin as to result in a per- 
fectly balanced airplane in flight. The 
center of gravity is, of course, the 
determining factor and varies with each 


Grande 


merica, 


ew sector 


t that fu- type of aircraft. A number of good 
vs this:— systems have been devised to control 
the balancing of cabin loads, and the 
ithout Amy Air Forces have recently stand- 
ahiie. ardized on one method that is now being 
neh taught to weight and balance officers. 
ercial Itis based on the best engineering prac- 
tis ba ‘ prac 
tice and reflects experience gained in 
=_* both military and commercial operation. 
aa A practical problem results from the 
ae need to identify and locate quickly cargo 
in the cabin after arrival at intermediate 
ence, destination. Because of the weight, 
y fly bulk, and tie-down problems already 
of it. mentioned, it is not always possible to 
arrange the cabin load by destinations 
lways of for easy off loading. Frequently, cargo 
m wider for a further destination will have to be 


moved in order to off load pieces at 
intermediate stops. This requires load- 
ing charts reflecting both weight and 
balance and location by destinations, 
and these may, of necessity, be fre- 
quently changed en route as the load 
changes. 


Trarric MovEMENT Forms 


All of these fine systems resulting 
from a careful consideration of each 
Problem are of little practical value in a 


HANDLING 


AND MOVEMENT OF 


large transport system unless they are 
used in connection with a simple but 
adequate set of traffic movement forms. 
Cargo cannot move unless properly 
marked with destination, weight, and 
other pertinent data. Airplanes can- 
not be safely flown without exact knowl- 
edge of the weight aboard. The whole 
system breaks down without proper 
documentation for routine handling, 
tracing, and record purposes. 


The Airwaybill 


Traffic movement forms are of several 
types, each designed for a_ specific 
purpose. The airwaybill identifies each 
piece and carries a serial number by 
which it is moved, recorded, and traced. 
One or more copies are securely affixed 


AIR CARGO 
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quently, scant help could be found out- 
side of our own organization. Such 
details as weight and color of paper, 
size of type, method of numbering, 
and size of form were studied and re- 
solved. 


Fuicut TRAFFIC CLERKS 


One project now being worked out is 
of interest in connection with much of 
the foregoing. Flight traffic clerks— 
so-called “super cargos’”—are now be- 
ing trained and will soon become part 
of the crew of each A.T.C. transport. 
These soldiers will be responsible for a 
great variety of functions, all directed 
toward greater efficiency. In the check- 
ing of manifests, assisting with loading 


Loading an engine into a C-46 Curtiss Commando. 


to the cargo. Other copies are used for 
record purposes at origin and in some 
eases furnished to shipper and con- 
signee. All pertinent data appear on 
this form. Lot labels are used in han- 
dling shipments consisting of several 
separate pieces in order to reduce the 
time required in making up airway- 
bills. 


Manifests 


Separate manifests covering cargo 
and passengers are required for all 
traffic moving to each destination. 
Each individual item is listed together 
with all appropriate information in- 
cluding weight. All loading and un- 
loading is done directly from the mani- 
fest to insure proper handling and 
particularly to insure that weight of 
sabin load will not exceed the gross al- 
lowable on each portion of the flight. 

Records of cargo transferred at 
connection points are maintained. Pas- 
senger forms, including tickets, are 
provided. These brief remarks cannot 
fully describe the detailed study that 
resulted -in the preparation of the 
forms themselves. No other transporta- 
tion system had faced and solved prob- 
lems equal to those confronting the 
Air Transport Command and, conse- 


and unloading at intermediate points, 
supervision of tie-downs, checking of 
weight and balance, handling of pas- 
sengers, and other duties, these men 
will be extremely valuable in the 
solution of our routine traffic-handling 
problems. 


PLANNING AND CONTROL 


There is one more phase of the air 
cargo picture which has not been cov- 
ered. This phase might be termed 
“Traffic Flow” problems, and the solu- 
tion largely lies in Headquarters plan- 
ning. 

The ability of each A.T.C. route to 
move traffic obviously depends on the 
capacity of the aircraft operated per 
day, week, or month. To “feed” 
traffic into the air lines at a rate directly 
related to the capacity of the route 
requires planning and control. The 
transportation demands of a global 
war fluctuate greatly, and it would be 
hard to justify a world-wide air trans- 
port system that had no traffic to move 
one day and a great accumulation a 
week later. The inherent urgency of 
war traffic demands a system flexible 


(Continued on page 29) 
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EAMLESS tubing of Tenite plastic in continuous 
lengths is now available in sizes up to and inelud- 


ing two inches in diameter. Characterized by excep- 


tional toughness and strength, Tenite is extruded into 
this virtually unbreakable tubing, which may be bent, 
formed, or curved to meet almost any condition. Tenite 
tubing lends itself easily to fabrication—it may be 
stamped, drilled, punched, and sawed. The ends may 
be adjusted to standard flared fittings or threaded with 
ordinary thread-cutting tools. No troublesome weld 
marks and joints are present. 

Transparent Tenite tubing is widely used in the bev- 
erage-dispensing industry for pipes and tap-rods. Any 
obstructions that may occur in the line are thus easily 
located. Other applications of Tenite tubing include 
cooling coils for commercial refrigeration, drain tubes, 


machine fittings, fifes, conduits for airplanes, and 


contro 
divid 


siphons for irrigation projects. 

Tenite may also be injection- or compression-molded. 
It is available in an unlimited range of colors—trans- 
parent, translucent, and opaque. Its use and distribu- 
tion are at present controlled by General Preference 
Order M-154 and Supplementary Allocation Order 
M-326-a. TENNESSEE EASTMAN CORPORATION (Sub- 
sidiary of Eastman Kodak Co.), KINGSPORT, TENN. 

TENITE REPRESENTATIVES: New York, 10 East 40th Street. 
Buffalo, 1508 Rand Building. Chicago, 1564 Builders’ Building. Da 
Ohio, 305 Third National Building. Detroit, 904-5 Stephenson 
Leominster, Massachusetts, 39 Main St. Washington, D. C., 1125 
Bldg. . . . Pacific Coast: Wilson & Geo. Meyer & Company—Sar 
cisco, 15th Floor, 333 Montgomery St., Los Angeles, 2461 Hunter 
Seattle, 1020 4th Ave., South. 
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Present FEDERAL AIRWAYS SYSTEM 


Wwe Airways OF THE UNITED 
2 Srares consist of 35,000 miles of 
Pnavigable air space above direet routes 
“between principal cities (Fig. 1). Each 
airway is 10 miles wide and is provided 
with radio-range beams, which serve as 
centerlines to separate opposite-direc- 
tion traffic, and with fan markers to 
serve as signposts (Figs. 2 and 3). 


Arrway TRAFFIC CONTROL 


The Civil Aeronautics Administra- 
tion, through Airway Traffic Control, is 
charged with the responsibility of con- 
trolling aircraft flying within the air- 
space of the entire system of civil air- 
ways below 17,000 ft. above sea level, 
the altitudes above being reserved for 
military operations. For purposes of 
control, the airway system has been 
al divided into 23 geographic units called 
airway traffic control areas; the traffic 
in each of these is controlled from a 
bu- central office, called the ‘airway traffic 
~ control center.” 
re Each center is provided with an inter- 

phone network which consists of private 
ub- telephone lines to adjacent centers, air- 
IN. way communications stations, control 
towers, air carrier radio stations, and 
military installations (Fig. 4). These 
circuits are utilized to receive informa- 
: tion concerning flights within the con- 
Pe trol area and to issue instructions to 
such aircraft. The center issues in- 
structions by interphone to the radio 
“oy stations and control towers which, in 

; tum, retransmit the approval to the 

arcraft by radio. 


Presented at the Air Transport Meeting, 
Washington, D.C., October 26, 


* Special Aviation Assistant to the Sec- 
retary of Commerce. 


= Airway and Ground Facilities of the Future 


WILLIAM A. M. BURDEN* 


Since the normal flow of traffic within 
any one area presents a problem too 
complex for one man to handle, each 
control area has been subdivided into 
“sectors,” each manned by an airway 
traffic controller. This controller is re- 
sponsible for the proper separation of 
all aircraft operating within his sector 
in order to prevent collisions and pro- 
mote an orderly and smooth flow of 
traffic. 

In order to control the traffic assigned 
to him, an airway traffic controller must 
be able to visualize the traffic pattern 
within his sector. Information concern- 
ing flights progressing through the sec- 
tor is posted on narrow paper strips slid 
into strip holders clipped in place on 


‘flight progress boards.’’ These boards 
are divided into sections, one for each 
radio fix along the airways. The air- 
craft identification number, the esti- 
mated time of arrival of the aircraft 
over radio fixes, and the proposed alti- 
tude of the aircraft when posted on the 
boards in front of the controller enable 
him to visualize the position of the air- 
craft within the sector and to issue the 
instructions that will provide the neces- 
sary separation. 

Separation along the airways is pro- 
vided only for aircraft flying in condi- 
tions of reduced visibility and is accom- 
plished in three ways: by the assign- 
ment of different flight levels, so that 
aircraft so separated are at least 1,000 


CIVIL AIRWAYS. AIRWAY TRAFFIC CONTROL 
, AREAS, ANO FLIGHT ADVISORY AREAS OF 
THE UNITED STATES AND CANADA 


RADIO FACILITIES 


312 Radio Range Stations 
183 Fan Type Markers 
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ft. above or below each other; by spac- 
ing at intervals of 10 min. or more air- 
craft proposing to fly the same route at 
the same altitude; or by instructing 
pilots of aircraft flying in opposite di- 
rections along the same route to remain 
well to the right side of the radio-range 
course. 

Aircraft proposing to make an ap- 
proach to land are assigned altitudes in 
a “landing sequence,” spaced vertically 
at 1,000-ft. altitude levels (Fig. 5). 
When an aircraft reports time of start- 
ing descent from an altitude level, suc- 
ceeding aircraft may be cleared to de- 
scend to the vacated level. Thus all air- 
craft in the sequence are separated at 
all times and are permitted to land in 
regular order. 


Atrport TRAFFIC CONTROL 


Aircraft arriving at and departing 
from major airports are regulated by 
Airport Traffic Control. The basis of 
this control is the ability of the tower 
controller to see the aircraft under his 
jurisdiction. Until an aircraft is in sight 
of the control tower and landing, suc- 
ceeding aircraft on “instruments” are 


3. 


required to maintain their assigned alti- 
tudes. An aircraft “holding” at an 
assigned altitude level will require from 
10 to 15 min. to make an instrument ap- 
proach. This amount of time is con- 
sumed not only by the descent of the 
aircraft but also in the relay of reports 
and instructions between the pilot and 
the airway traffic control center. 


INTERPHONE 
AND TELETYPE 


AIRWAY AIR_TRANSPORT 
TRAFFIC COMPANY RADIO 
CONTROL 


COMMUNICATION CIRCUITS IN OPFRATION 
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The pilot of an arriving aircraft is Tee 
quired to transmit his reports to 
appropriate radio station, the radio g 
erator relays the information to the ain 
way traffic control center, and the con. 
troller issues instructions for the pilot 
back through the radio station, thus jn. 
troducing a delay in the operation of 
the approach sequence. This communi. 
ations lag will be reduced by a proce. 
dure now being developed known gg 
“approach control.” Under this progg. 
dure the control tower, talking directly 
to the pilot, exercises control during jn. 
strument weather conditions of all gp. 
riving aircraft after they have reached 
a designated point within a few miles 
of the airport. Proper arrangement of 
radio facilities will permit a straightip 
approach from this point which can be 
handled most efficiently by the control 
tower. 

In addition, since control towers are 
in direct radio communication with the 
aircraft they control, the pilot can re 
port directly to the tower and receive 
his instructions all in the same radio 
contact, thus reducing the communica 
tion time by at least 75 per cent (Fig. 6), 
The control tower will also control de 
parting aircraft to specified points on 
outbound routes. This procedure will 
speed up the approach and will permit 
one landing approximately every 5 min. 
as compared to the present average of 
one every 10 to 15 min. 


EXPECTED INCREASES IN AIR TRAFFIC 


Accurate records of aircraft move 
ments have been kept since the inaugue 7 
ration of Airway Traffic Control (Fig. 9 
7). There has been a continually larger> 
increase in the number of aircraft move 
ments handled each year. During the 
fiscal year 1937, 150,000 aircraft) 
movements were handled; this im¥ 
creased to 1,000,000 annually by 19309 
During the fiscal year 1942, nearly] 
6,250,000 aircraft movements were han) 
dled—more than four times that han-§ 
dled during the previous year. Withim 
the past fiscal year, 1943, airway 
traffic control center handled a total of 
more than 11,250,000 aircraft move 
ments, even though air-line operations 
were curtailed to less than half of their 
former schedules. A large portion of 


MILITARY RADIO 
AND RANGE STATION 


53,178 miles Weather Teletype Circuits 


11,256 miles Flight Movement Message Teletype Circuits 
31,249 miles Interphone Circuits 
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NORTH AMERICAN MUSTANG 


Sicily surprise ... the A-36... our 
Army’s newest attack bomber! Dis- 
patches told the story of its sensa- 
tional début—a story of roads piled 
high with Axis trucks, ships afire and 
sinking, power stations blasted... 
and consternation in the ranks of the 
Luftwaffe. For this newest version of 
the famous North American Mustang 
can bomb with the best and then 
fight its way back. 

B. F. Goodrich products fly on sky 


tronts all over the world. Silvertown 
Tires help our planes off with heavy 
bomb loads. And B. F. Goodrich 
Bullet-Sealing Fuel Cells protect our 
pilots . . . help bring them home 
through storms of ack-ack and 
swarms of Axis fighters. 

As a richly deserved salute to this 
newest thorn in the Nazi 
side, we nominate the 
North American A-36 
“Plane of the Month.” 
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NOW AVAILABLE FREE... NEW 


I6-MM. SOUND MOVIE, “AIRCRAFT DE-ICERS” 


Plan now to use this interesting film in 
your visual training program 


Never before has such a complete training aid been 
prepared on the subject of Aircraft De-Icers. This 
new sound motion picture is crammed with impor- 
tant facts, yet all are presented in the easy-to-get man- 
ner which spells success in any training program. 


For maximum ease of presentation, the film is di- 
vided into four parts. Each is complete in itself so 
that you can select the De-Icer information you want 
to put across and leave out any part not pertinent to 
your program. These parts and their running times 
are as follows: 


PART I “ice Formation and De-icer Operation"—23 minutes 


This section deals with the various types of icing condi- 
tions encountered and the three basic types of ice forma- 
tion. Typical working De-Icer sections are shown and 
described in detail. 


PART Il “inspection and Maintenance of De-icers"—24 minutes 


This section presents the maintenance and operation 
story clearly and concisely. The facts on repair and in- 
spection procedures portrayed are bound to be reflected 


MAKERS OF B. F. GOODRICH TIRES AND OVER 80 RUBBER 
AND SYNTHETIC RUBBER PRODUCTS FOR AIRPLANES 


in greater service and efficiency from your De-Icer 
equipment. 
PART Ill “Removal and Storage of De-Icers"—12 minutes 
Though shorter than the other sections, Part III is 
vitally important. It shows the proper removal and 
storage procedure carefully and interestingly, step by 
step. All personnel connected with this phase of De-Icer 
servicing can get valuable aid from this film. 

PART IV “installing De-icers”—28 minutes 

In this section, the De-Icer installation story is told in 
complete detail with clear motion pictures and easy-to- 
understand comment on every step. Showing this sec- 
tion will give your men the know-how needed to install 
De-Icers quickly and efficiently. 

Prints of any or all parts of this film are available 
for Army and Navy Training Centers, schools, air- 
lines, and aircraft manufacturers. The films are loaned 
without charge, but because of the limited number of 
prints available, the loan period must be restricted to 
two weeks, unless unusual circumstances warrant 
an extension. 

All civilian requests should be filed with The B. F- 
Goodrich Company, Akron, Ohio. See order form at 
right. Army and Navy Air Corps requests should be 
filed as indicated under “Note” in order form. 
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THE KEY TO FASTER DE-ICER TRAINING 


WMS THAT MAKE (7 INTERESTING. 
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THE THOROUGH WAY the film ‘‘Aircraft 
De-Icers’’ covers the subject is indicated 
by these excerpts from typical se- 
quences. Trainees will gain valuable 
know how from the interesting step- 
by-step treatment and the clear, to-the- 
point commentary. Fill out the handy 
order form below and mail it today to 
make sure you'll be able to show this 
film at an early date. 
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The B.F. Goodrich Co. *NOTE: Film requests of Army and Navy Air Forces must be filed as 


ailable Aeronautical Division follows: Army — address requests to Training Aids Division, Army Air 
Is, a Ak Ohi Forces, 1 Park Avenue, New York 16, N. Y. Navy— address requests to 
Commandant of your own Naval District, Attn.: Training Film Officer. 
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GENTLEMEN: Please send me the following part/parts of the I6-mm. sound film “Aircraft De-Icers” for showing on the 
date indicated betow. | understand this film will be loaned free of charge for a two-week period. 


ie B. F. 


uld be part PART 2 | | PARTS | part 4 | | 


FOR SHOWING (GIVE DATE) 1ST CHOICE 2ND CHOICE 


(ORGANIZATION) (YOUR NAME) 


(STREET ADDRESS) (city) (STATE) 
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USE DUAL-PURPOSE B.F.GOODRICH 
RIVNUTS AS BLIND RIVETS OR 
NUTPLATES OR BOTH! 


If you use “blind” fastening in any fabricating 
operation, chances are you can use B. F. Good- 
rich Rivnuts to great advantage. These inter- 
nally threaded tubular rivets can be pulled up 
while working entirely from one side. A bulge 
or head is formed on the under side of the 
work which is large enough to resist being 
pulled through the skin even under heavy load. 


LOOK AT ALL THESE FEATURES 


The Rivnut is the only one-piece blind rivet 
that can be used as a nut plate after installation. 
It is light in weight, low in cost, simple to in- 
stall. Rivnuts may be inserted in a smaller hole 
in the skin due to their compact design. When 
upset, they fill the hole in the skin and have a 
spring effect under load. In addition, Rivnuts 
have a wider bearing area than any other blind 
fastener. Three screw sizes and a complete 
range of grip lengths make them ideally suited 
to many uses in secondary and, in some Cases, 
primary structure. 


RIVNUTS AVAILABLE NOW 
FOR PROMPT DELIVERY! 


Facilities for manufacturing Rivnuts have 
been greatly expanded to accommodate 
the growing needs of aeronautical and 
allied manufacturers. This added capac- 
ity should make it possible for us to 
fill all normal orders promptly. 


First step in Rivnut 

installation (A) 

Thread Rivnut on 

mandrel of heading 
tool. 


Next (B) power or 
hand-operated tool 


pulls up Rivnut 


causing upset on 
blind side. 


FOR FREE BOOKLET containing data on Rivnut 
types, sizes, grip ranges, strength and weight, write 
today (on letterhead, please) to The B. F. Good- 
rich Company, Aeronautical Division, Akron, Ohio. 


TYPICAL USE OF RIVNUT AS A NUTPLATE is shown here ina 
cloth-covered control surface assembly. B. F. Goodrich Rivnuts can 
be installed in metal, plastic, or suitably reinforced plywood air-foils. 


Final step (C) re- 
move tool by dis- 
engaging mandrel 
from upset Rivnut. 
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Above: Micrograph of cross section of 
spot welded Alclad 24S-T sheet. 10X. 


Below: Radicgraph of the same weld, 


here ina 


enlarged to diameter equal to the above. 


Metallographic examination tells you how good 
a spot weld you’ve made, but it destroys the 


sample. Radiographic inspection is nonde- 


structive. Employ both methods, therefore, to 


establish good welding procedures. Then use 
occasional radiographic inspection to check 
production. 

Size of the weld nugget, shape, soundness and 
freedom from cracking are the characteristics 
which have the most influence on the perform- 
ance of a spot weld. Radiographs can be made 


so that they disclose these details. 


ALUMINUM 


Techniques for producing good resolution in 
radiographs have been developed at Aluminum 
Research Laboratories. Information on these 
practices is offered by Alcoa to all fabricators 
of aluminum alloys to enable them to improve 
their products. 

Send for the paper, “Correlation of Metallo- 
graphic and Radiographic Examinations of 
Spot Welds in Aluminum Alloys.” It describes 
methods used and results obtained. Write 
ALuMINUM Company OF America, 2142 Gulf 


Building, Pittsburgh, Pennsylvania. 
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“Peace On Earth...” 


vious dete 


. 3 ing cons 
These words will not always be as empty as they may sound Pa pnd shc 


this Christmas! One day they will again assume their full 
significance. And with that day will come all those fruits of 
peace for which the world now yearns. And just as the 4-plant 
facilities of The Weatherhead Company helped American 
industry build prodwets like the car, the airplane and the 
refrigerator in the past, in tomorrow’s world we will be 


fully prepared to help you build your post-war products. 


Hook Ahead with 
Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 
. Manufacturers of vital parts for the automotive, aviation, 
refrigeration and other key industries. 


Plants: CleyelandpColumbia City, Ind., Los Angeles 
Canada—St. Thomas, Ontario 
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AIRWAY 


ihis increase has been due to military 

traffic, but there also has been a consid- 

increase in the amount of civilian 

ing despite the fact that operation of 

gviian aircraft has been reduced to al- 

nost nothing in the east and west coast 
defense zones. 

There are many conditions influencing 
ihe growth of air traffic today, and im- 
mediately following the termination of 
the war many more conditions will arise 
fo add impetus to this growth. At 

t, the ever-increasing safety fac- 
jor of air travel, the added comforts ex- 
tended to passengers, and the saving in 
traveling time have contributed to this 

. These factors will continue to 
influence the expansion of air transpor- 
tation at an increasing rate. A.study 
ofcomparative safety factors in rail and 
sirtransportation* shows that the safety 
factor curves of the two are steadily 

hing one another—in fact, they 
ould coincide by 1950. Higher aver- 
age aircraft speeds will increase the in- 
fuence of travel timesavings. A per- 
vious deterrent to air travel—cost—is 
being constantly reduced; reliable esti- 
mates show that an average charge 
equivalent to present day rail rates is 
posible in the not-too-distant fu- 
ture. 


A conservative estimate places the 
number of air carrier passengers at 20,- 
00,000 per year by 1950. Even the 
most pessimistic forecasters of the fu- 
ture of civil aviation foresee a tremen- 
dows increase in cargo, express, and 
mail tonnage. Therefore, using reliable 
forecasts, the Civil Aeronautics Admin- 
istration estimates that air-carrier air- 
caf movements will reach 8,000,000 
to 10,000,000 annually by 1950, as con- 
tasted to the present rate of approxi- 
mately 1,500,000 annually. 

The low-cost family airplane is a cer- 
tainty. Aircraft manufacturers are 
planning on production-line manufac- 
ture of private aircraft as their main- 
say immediately after the war. The 

ity of the private aircraft will be 

ced by low cost, inherent safety 
luctors, and increased economy of op- 
tation resulting from wartime de- 
veopments. Within a few years after 
the war, we may expect 300,000 aircraft 
inthe hands of private owners, and it 
vould appear highly advisable to lay 
plans for handling a total of 500,000 
» Civilian and military, by 


Records show that private aircraft 
teount for an average of 60 recorded 
movements per plane per year along the 
airways. The increased popularity 
{private flying together with improved 

mere numerous airport facilities can 
beexpected to considerably increase this 
. Therefore, it is estimated that 
880 will see a total of 45,000,000 to 
#0,000,000 aircraft movements annually 
private and military aircraft. 
ding the estimates for commercial, 
mvate, and military aircraft move- 


ments, we obtain an estimate of from 


“By the National Resources Planning 


on “Transportation and 
National Policy.” 
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53,000,000 to 60,000,000 movements 
per year by 1950. This is approxi- 
mately five times the amount of airway 
traffic now being handled. 


PLANS For HANDLING ExpEcTED TRAF- 
Fic FLow 


Air traffic control, if not adequately 
provided for and properly planned, can 
be a serious bottleneck in the postwar 
expansion of civil aviation. Study has 
indicated that many of the now manu- 
ally performed operations in an airway 
traffic control center will introduce an 
element of increasing delay to aircraft 
operating on instrument flight plans. 
The present communications system 
for handling the exchange of flight data 
between an airway traffic control center 


“PRESENT METHOD. 


and the various sources of flight data has 
a definite limitation because of the neces- 
sity for personnel to transmit, receive, 
and manually transcribe the informa- 
tion. 

Many devices are already being 
installed to simplify the communica- 
tions systems handling regularly sched- 
uled weather transmissions. Although 
some of these devices will aid the trans- 
mission of flight data, the human element 
is still present in the manual posting of 
the required data on flight progress 
boards in the center. This human ele- 
ment introduces problems in possibility 
in error, speed of handling messages, and 
obscurement of parts of the data from 
personnel issuing control instructions 
while writing. 
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FROM BOMBS 


progress 


70 BROCCOLI. 


visible f 
mits 
In this war of many fronts, half-ton block — carload of broccoli from California, a boxcar of 


busters are lifted by winch and motor into the —_ bananas from the Tropics or pineapples from 


yawning bellies of giant bombers... to spread Hawaii ...the energy expended in loading 
death and destruction on our axis enemies. But _lifting and also in flying will unquestionably 
today’s great bombers, destruction bent, may be dependent in part on electrical circuits. 

seem puny in the light of And wherever electrical circuits are involved, 

tomorrow’s aircraft, pursuing there you will more than likely find Cannon 

peacetime missions. Connectors. For Cannon Connectors are used 

Great loads... entire box- wherever electrical connections must be mad 

cars in fact, may be the given —_ quickly and with absolute certainty . . . in planes 

load of aircraft in future peace- tanks, communications, motion picture studios 


above are a part of the complete line as time years. And whether it’s a and hundreds of other civilian and military uses 
shown in Cannon’s latest Battery 
Connector Bulletin. Write today on 
your business letterhead for a cop 


CANNON ELECTRIC 


CANNON 
BUY U. S. WAR BONDS AND STAMPS ELECTRIC 


MILLIONS OF MOVEMENTS 


Cannon Electric Development Company, Los Angeles, California 


Canadian Factory and Engineering Office: Cannon Electric Company, Limited, Torom 


REPRESENTATIVES IN PRINCIPAL CITIES — CONSULT YOUR LOCAL TELEPHONE Boor 
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ApromaTic COMMUNICATION AND Post- 
SysteEM FOR F.icut 
DaTa 


DAs far back as 1938 it was considered 
sntial by the C.A.A. that the trans- 
gion and presentation of flight in- 
mation before control personnel at 
ay traffic control centers ultimately 
“We efiected through mechanical means 
ther than by posting manually on 
aper strips. The first system aimed at 
viding automatic posting equipment 
; developed and installed in the 
ashington Airway Traffic Control 
enter during the latter half of 1941. 
Mhis installation, which was forced out 
“Pactual service by the great increases 
Mp air traffic, has served as the basis for 
onsiderable study and development 
that has resulted in plans for an 
Gntegrated automatic communications 
d posting system for handling air 
fic control flight data. 
) The complete system will comprise a 
Ygetwork of printing telegraph circuits 
"tnking airway traffic control centers to 
pot other and to the sources of flight 
‘data: airway communications stations, 
‘airline radio stations, airport traffic 
control towers, and military operations 
offices. Flight data are posted auto- 
‘matically and directly to the flight 
) progress boards, which consist of rows 
‘of small electrically rotated drums 
‘similar to the automatic stock quota- 
‘tion boards used in brokers’ offices. 
» Numerals printed on the curved surface 
of the drums serve to display the flight 
information. 

Information from any of the sources 
previously mentioned will be posted 
automatically and in proper position on 

‘the boards. No intermediate handling 
is necessary as the agency originating 
the information actuates the equipment 
that posts the data. The data will be 
displayed on the flight progress boards 
insuch a manner that the figures will be 
visible from more than 20 ft. This per- 
mits a control room arrangement 
wherein the personnel are seated on 


a, a boxcar off 


eapples from 


AIRWAY AND GROUND FACILITIES OF THE FUTURE 


ASSISTANT CONTROLLERS 
(CALCULATORS) 
ON UPPER LEVEL 


CONTROLLERS ON LOWER LEVEL 


ca 


4 


Fic. 


raised platforms and view the boards 
from a distance of 5 to 15 ft. (Fig. 8). 
Thus the problems of obscurement of 
flight data by personnel doing the post- 
ing are eliminated. 

This system incorporates many auto- 
matic features that provide a tremen- 
dous reduction in the amount of work 
required of controllers and assistant con- 
trollers, and enables each man to handle 
more aircraft movements. A system of 
signal lights will automatically call the 
attention of control personnel to flights 
needing further approval; another auto- 
matic warning will be indicated should 
flights not be provided with sufficient 
altitude or time separation. The me- 
chanical detail of the calculation of esti- 
mates of the times flights will pass over 
the various fixes will be done automati- 
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cally. The elapsed time of an aircraft 
between two radio fixes will be auto- 
matically computed and _ posted. 
Weather information will also appear 
on the boards. These are only a few of 
the many safety factors and time- and 
labor-saving devices provided. The 
system will also be highly adaptable to 
receiving and posting information di- 
rectly from aircraft in flight. 


IMPROVED Rapi0 FAcILitIES 


The Civil Aeronautics Administra- 
tion has been continuously at work de- 
vising a radio range free from the dis- 
advantages of the present type of equip- 
ment. This development has resulted 
in an ultra-high-frequency radio range 
with two visual courses, or “‘legs,’”’ which 
appears to be close to the solution. The 
radio range in present use operates on a 
low frequency and the pilot flies along 
the “beam” by listening to a signal in 
his earphones. With the new ultra-high- 
frequency radio range, the pilot can 
follow his course by means of an indica- 
tor on his instrument panel giving in 
degrees the position of the aircraft on 
either side of the on-course signal. 
Trials have shown that the objections 
to the present radio ranges as to the ef- 
fect of weather, static, fading signals, 
and other defects have been eliminated 
in the ultra-high-frequency radio ranges. 

Today the airways directly serve the 
large cities along the routes, resembling 
highways running directly between and 
through the centers of principal cities. 
The same difficulty has developed as 
with our automobile highway system— 
through traffic is delayed by congestion 
of local traffic. Air traffic holding over 
a terminal in instrument weather, await- 
ing clearance to descend for a landing, 
destroys the usability of several alti- 
tude levels on the airway in that vi- 
cinity. The time has come to follow the 
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» America enters the third year of 
this war for freedom, her people 
are resolved to hasten the hour of 
ultimate Victory by doing all in their 
power to give our fighting men the 
tools they need to win. Here at Breeze 
that resolution is reflected in the ever- 
increasing quantities of vitally impor- 
tant equipment flowing from the 
plants to the battle’ fronts. Breeze 
Radio Ignition Shielding, Flexible 


Conduit and Fittings, Multiple Elec- 
trical Connectors, and Cartridge-Type 
Engine Starters are among the many 
products engineered and developed 
by Breeze research that are now in 
service with the forces of the United 
Nations, on land, on the sea, and in 
the air. The dependable performance 
of this vital equipment is helping day 
by day to bring Victory closer to 
America and her Allies. 


BREEZE CORPORATIONS, INC., NEWARK, NEW JERSEY 


ECEMBER, 1943 
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examples of the highway engineers and 
route through traffic around the points 
of congestion. 

It is planned to do this when the 
Givil Aeronautics Administration es- 
fablishes the new airway system using 
ultra-high-frequency radio ranges. The 
ultra-high-frequency radio ranges will 
be arranged to provide direct routes, 
closely approximating great-circleroutes, 
between large terminals by-passing 
the points of congestion. Terminals en 
youte will be connected to the through 
sirway by their own group of facilities— 
gradio range to provide a flight path to 
and from the airway and holding-flight 

. Holding points will be so located 
that holding aircraft will not interfere 
with through traffic on the airway, and 
an instrument-landing system will be so 
located as to make possible the most effi- 
dent blind-landing procedure. 

This arrangement will provide the 
basic system of trunk- and feeder-line 
sirways for the use of intracontinental 
trafic. In addition, it is planned to 
establish a number of intermediate 
frequency omnidirectional radio mark- 
@s scattered throughout the country 
and along both coasts to provide facili- 
ties for long-distance aircraft operating 
at the higher levels using direction-find- 
ing apparatus. 


ANTICOLLISION DEVICES 


It is believed that the complete solu- 
tion to the problem of controlling large 
numbers of aircraft will not be attained 
until some sort of anticollision device 
is available in each aircraft to permit 
the pilot to maintain the proper separa- 
tion between his aircraft and other air- 
craft in his immediate vicinity. To be 
successful, this device will have to be 
light enough and cheap enough so that 
it can be a component of the equip- 
ment required for any aircraft flown 
during conditions of restricted visibility. 

Development of one such device, 
called a “vertical separation indicator,” 
was started by the Civil Aeronautics 
Administration well before this country 
entered the war. Completion of de- 
velopment, unfortunately, was not pos- 

because all work on it was sus- 
pended for the duration of the war. It 
is expected that this particular instru- 
ment will have to be the same size as an 
areraft altimeter and the associated 
equipment about the size of a compact 
lio receiver. Signals representing the 
altitude of other aircraft are shown on 
an oscillograph screen. The vertical 
position of aircraft within 1,500 ft. 
and below and within a radius of 
approximately 10 miles of the instru- 
Ment will be known to the pilot, and 
a. from them can be main- 


This device would simplify the con- 
tol of aircraft in many ways. Pilots 
Would be instructed as to flight path and 

tides at radio fixes without the ne- 
teasity of control personnel issuing de- 
tailed instructions for maintaining sepa- 
tation during climb and descent. Air- 
aft approaching to land at an airport 
be able to descend simultane- 

tuly without any specific instructions 


from the approach controller to de- 
scend from level to level. The device 
would also help to speed up traffic by 
saving much of the time required for 
ground-to-aircraft communications. 
Another possible device would indi- 
cate to the pilot the relative position of 
other aircraft ahead of his ship. As 
conceived by Civil Aeronautics Admini- 
stration traffic control experts, the size 
of the dot projected on the screen would 
represent the distance to the indicated 
aircraft. The center portion of the 
screen would represent the danger zone 
in front of the aircraft. An aircraft 
straight ahead and on the same level 
would first appear as a pin point at the 
center of the instrument. As the air- 
plane drew nearer, the size of the dot 
would increase but its location on the 
screen would remain unchanged. 
the pilot changed his course to the right, 
the dot would move to the left. This 
device would enable pilots to avoid op- 
posite direction aircraft and again re- 
move the necessity of airway traffic con- 
trol issuing detailed instructions to pro- 
vide separation between aircraft along 
the airways. 


Automatic Position REPORTING 
DEVICES 


Progress reports of aircraft from the 
pilot to a communications station for 
relay to airway traffic control centers 
consume a considerable amount of time 
and work. Automatic position-report- 
ing equipment will remove the neces- 
sity of this operation. As aircraft pro- 
ceeding along an airway pass through a 
radio screen, identification signals and 
altitude information, emanating from 
the aircraft automatic radio transmitter 
actuated by the screen, are picked up by 
position recording receivers on the 
ground and transmitted to the airway 
traffic control center. In a sense, this 
device would be similar to present auto- 
matic traffic counters used to check 
automobile traffic at selected points 
along highways. 

This automatic operation would per- 
mit the pilot to devote full attention to 
flying. It would relieve the ground 
station radio operator of a great percent- 
age of his routine contacts with aircraft 
and subsequent relay of this information 
to airway traffic control centers. This 
device could be so integrated with the 
automatic flight data communications 
and posting equipment mentioned be- 
fore that the progress report would ap- 
pear automatically on the flight prog- 
ress boards in the airway traffic control 
center. Thus, a great amount of infor- 
mation necessary to airway traffic con- 
trol could be automatically presented 
to the controller with no delay and no 
manual handling. 


GROUND STATION AlRcRAFT DETECTORS 


Electronic aircraft detectors in ground 
stations offer many possibilities in the 
control of air traffic. In order to expe- 
dite arriving and departing aircraft at 
terminal airports, it will probably be 
necessary to enable airport traffic con- 


trollers to view their traffic by means of 
radio detectors when weather conditions 
prevent actual sight of the aircraft. It 
is possible that this might be done 
through the use of the vertical and hori- 
zontal separation indicators suggested 
for installation in aircraft. j 

One screen installed in the control 
tower would indicate to the tower con- 
troller the horizontal position of air- 
craft approaching for a landing in rela- 
tion to each other and their distance 
from the airport. A second screen would 
show the vertical position of aircraft 
within the control zone of the airport. 
It will be necessary for the airport con- 
troller to be able to identify correctly 
each aircraft image projected on these 
screens. This may be accomplished by 
automatic identification signals from 
the aircraft, by reference to informa- 
tion received from the airway traffic con- 
trol center, or by oral acknowledgment 
from the pilot. Refinement of the prin- 
ciples involved to permit combining the 
results of both screens.and identifica- 
tion in a single screen or other device is 
highly desirable. 


The problems to be solved before this 
equipment is available are considerable, 
but they are not believed to be insur- 
mountable. Although the war partially 
disrupted research in navigational facili- 
ties insofar as air traffic control is con- 
cerned, it can be expected that develop- 
ments now secret and directed toward 
wartime needs will be adaptable to the 
peacetime needs of air transporta- 
tion. 


PROCEDURE CHANGES 1N AIR TRAFFIC 
CoNnTROL 


The great differences in size, speed, 
and intended use of future aircraft will 
present traffic control problems not 
now experienced. We may expect that 
larger and faster aircraft will be de- 
signed for long-distance passenger and 
cargo transportation. Aircraft of about 
the present air-line size and speed will 
probably continue in use for short-haul 
transport and to serve as feeders to the 
main routes. Relatively slower aircraft 
and helicopters will probably be used for 
commuting services and for mail and 
cargo pickup. The expected demand for 
air transportation from smaller cities 
and towns to principal terminals will 
open a field for these services. 


The speed and size of privately owned 
aircraft is expected to vary from that of 
the air lines to that of the helicopter. 
The use of privately owned aircraft will 
vary. The business man will find it a 
necessity in the operation of his daily 
affairs. This convenience and necessity 


‘will require that more and more air- 


craft be flown under instrument 
weather conditions, adding to the 
problems of air traffic control and in- 
creasing the demand for small, light- 
weight traffic control instruments for in- 
stallation in these smaller aircraft. 

To handle the expected increase in 
volume of air traffic, it is expected that 
the airspace will be stratified. The 
shorter city-to-city traffic will probably 
continue to operate on the present-type 
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isted by the plane manufacturers and declared a good job. 
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and braking the plane during a lan 
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AIRWAY AND 


girway system at the lower levels. As 
routes are added from smaller cities to 
the main airways, It will be necessary to 
devise control procedures to permit air- 
craft on these routes to center or cross 
principal airways at specified points in 
, manner that will not be hazardous 
gad will not delay the movement of 
other aircraft. 

Since through traffic is delayed by 
ical traffic at principal terminals, it ap- 
pears that long-haul traffic will by-pass 
the points of congestion and some will 
operate at higher altitude levels. 
Through the proper location of ultra- 
high-frequency radio ranges, this traffic 
wil be expedited and will not conflict 
with traffic holding over a terminal 
where a landing is proposed. 

It is expected that long-distance 
traffic above 12,000 ft. will be directed 
by automatic direction-finding equip- 
ment. Altitudes would be assigned ac- 
cording to the destination and route of 
the aircraft. Upon reaching the as- 
signed altitude, the direction-finding 


(Continued from page 13) 


enough to make deliveries on depend- 
able schedule wherever the exigencies 
of the tactical situation require. 


The priority system is the controlling 
factor in the flow of traffic to and over 
the Air Transport Command routes. 
Each piece of cargo and each passenger 
must be carefully evaluated to deter- 
mine the degree of urgency before a 
priority is granted. The widest possible 
variety of factors are considered before 
final determination is made. All of 
these factors are available to the 
priorities officer and each request for 
approval seeks its level in order of 
urgency. 


Priority once established, shipment 
is made to the origin of the route and 
the traffic moves out in order of pre- 
cedence. The total average capacity 
of each route is broken down into 
traffic channels flowing to principal 
terminal destinations. With this ca- 
pacity established, priorities are limited 
to that volume of urgent traffic which 
wil promptly move to destination. 
This steady flow is regulated to reflect 
route conditions and insure prompt 
delivery. Each theater of war and 
principal operating base is thus assured 


of a predetermined flow of vital ma- 
terial. 


Many interesting traffic flow prob- 
are involved in our operations. 
one route traffic is moved several 
Ousand miles before encountering 
a long over-water flight, which requires 
additional gas and consequent decrease 
in cabin load. The off-loaded cargo 
immediately forms a backlog and is sub- 
et todelay. This situation is handled 
with shuttle planes operating over the 
Water jump in order that route capacity 


GROUND FACILITIES OF 


equipment would be tuned to the ap- 
propriate nondirectional radio beacon 
and a direct course followed to that 
point. It is possible that oceanic traffic 
might be handled in the same manner, 
direction-finding homing stations being 
located on mid-ocean seadromes_ or 
islands. 


SUMMATION 


The limitations in present air traffic 
control facilities and procedures have 
been analyzed, and it is obvious that 
new facilities and improved methods of 
control will have to be devised to handle 
the expected volume of traffic. The pro- 
posed automatic system of presenting 
the traffic picture to control personnel 
appears to be a step in the right direc- 
tion. Transmission of reports from, and 
instructions to, aircraft should be made 
automatic for reasons of increased speed 
and accuracy and saving in control 
personnel’s time and effort. 
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The expected demand for all-weather 
operation of a greater number of air- 
craft will necessitate the development 
of the anticollision devices suggested. 
These instruments must be light, com- 
pact, inexpensive, and operationally 
simple. Just as the need for railroad 
and automobile traffic control has in- 
creased as technical improvements were 
made and traffic grew, so will air traffic 
control be needed even more in the fu- 
ture. When anticollision devices come 
into general usage its accent will, how- 
ever, be shifted from the avoidance of 
collision to the maintenance of expedi- 
tious, efficient movement of traffic. 

The varied types and the vast dif- 
ferences in flight characteristics of post- 
war aircraft will require improved navi- 
gational radio aids and consequent re- 
arrangement and expansion of the civil 
airways system. All this will require 
careful planning and continual research 
now and in the future, if the Federal 
Government is to continue to provide 
adequate air traffic control services. 


Cargo loading of a C-54 Douglas Skymaster. 


will be held constant through to destina- 
tion. 

On another route a different situation 
exists. A long over-water flight fol- 
lowed by shorter flights results in an 
increase in allowable cabin load. This 
situation also requires shuttle trips 
over the water hop to bring route traffic 
up to capacity for points beyond. 


These are some of the problems con- 
cerned in military air cargo transporta- 
tion on a world-wide basis. As seems 


always the case in air transportation we 
are still in the development stage facing 
new and difficult situations. But that 
makes it interesting and worth while. 


I am sure there is no doubt about the 
ability of American brains to find the 
right answers and, under the able leader- 
ship of our hard-working A.T.C. Com- 
mander, Major Gen. Harold L. George, 
we will, with the continued assistance 
of the Commercial Operators, come out 
with the right answers. 
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LATEST TYPE AN6207 HYDRAULIC CHECK 


Air Associates is now producing this new series of 
hydraulic check valves. Manufactured to meet all require- 
ments of the latest Army-Navy Aeronautical Standard AN 
6207 and Procurement Specification AN-V-5 . . . these 
check valves can be supplied in a complete range of sizes, 
including AN 6207-4, AN 6207-5, AN 6207-6, AN 6207- 
8, AN 6207-12 and AN 6207-16... Designed with 
plastic poppets, all bodies are machined from solid bar; 
the valves are suitable for operating pressures considerably 
higher than the 1500 psi required by the specification . . . 
Production facilities permit acceptance of additional orders 


on these valves for early delivery. Inquiries are invited. 


Air ASSOCIATES, 


VALVES 


TETERBORO, N.J.... BRANCHES: CHICAGO, DALLAS, LOS ANGELES... ENGINEERS & MANUFACTURERS 
OF AIRCRAFT SPECIALTIES ... SUPPLIERS OF ALL TYPES OF MATERIALS TO THE INDUSTRY SINCE 1927 
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INTRODUCTION 


nG for the future in air trans- 
portation, as well as in much other 
industrial and governmental thinking, 
hag within the recent past come to be 
frequently looked upon as a specialized 
fmetion. Various committees and 
of individuals have been set 
aide and charged with the vague duties 
df planning. The actual fact is that 
ing for the future has been, is, 
and will continue to be a prime responsi- 
bility of management, whether it be 
industrial or governmental. Not that 
wordinated efforts should not be made 
inconsidering mutual problems, but the 
tendency has been to refer to the so- 
alled planning groups responsibilities 
that properly belong to individual com- 
pany or governmental management in 
the rightful protection of the interests 
ofthe stockholders or taxpayers. Con- 
sitants, advisers, and cooperating 
are valuable in developing 
data, ideas, and suggestions, 
but the responsibility for the decisions 
that formulate the plans definitely re- 
verts to the management of the organi- 
ution whether it be industrial or 
governmental. 

It is frequently pleasant to indulge in 
day dreaming, but the enjoyment 
wldom results in any decisions leading 
to concrete action. Far too much of 
what the public believes are the plans 
of the air transport industry has been 
highly reminiscent of day dreaming. 
The general public properly looks to the 
ur transport industry to be safe, sane, 
and realistic, and, if we expect to retain 
that confidence in expanding air trans- 
portation which was becoming so firmly 
stablished in the years before the war, 
we must abandon any implications of 
day dreaming and face some of the 
realities of the future. And let us face 
the near future first. 


REALISTIC PLANNING 


There is nothing defeatist about 
reality, particularly as applied to an 
industry with all the potentiality of air 

rtation. We can, therefore, look 
the facts squarely in the face and paint 
‘picture sufficiently optimistic for any 

t the visionaries. 

& continuing function of manage- 
ment, innumerable answers must be 
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sought as a guide to the future. For 
air transportation these details group 
themselves in general under a relatively 
few headings: 


(1) Where is it proposed to fly? 

(2) What is to be carried? 
passengers, or both. 

(3) What aircraft equipment will be 
used? 


(4) What schedules will be estab- 
lished? 


(5) What organizational expansion or 
rearrangement will be required? 

(6) What supplementary facilities 
will be necessary? 

(7) What additional capital will be 
needed? 


(8) What will be the costs of opera- 
tion? 


(9) What will be the revenue? 


It is obvious that these questions are 
closely interrelated, which is the basic 
reason that decisive plans cannot be 
formulated directly from the individual 
considerations of segregated groups, 
each dealing with only part of the 
problem. Some of the questions are 
readily answered from a general knowl- 
edge of the state of development of the 
aviation industry, but other questions 
require comprehensive study and any 
inference that answers are readily avail- 
able is unworthy of the originator, 
particularly if he is a responsible avia- 
tion executive, and gravely misleading 
to the general public. I am referring to 
proposals to fly commercially at ranges 
in excess of the reasonable capacity of 
any aircraft under actual development 
or to fly commercially at ranges in- 
tended for purely military use where 
cost and safety are necessarily second- 
ary factors. I am referring to proposals 
to operate commercially in the near 
future across the polar caps, requiring 
both unestablished commercial range 
capacity and the solution of innumer- 
able cold weather problems. I am 
referring to the proposed establishment, 
based on incomplete and unrealistic 
analyses of equipment and operational 
problems, of small floating airports 
throughout the oceans of the world to 
provide operational landing bases. I am 
referring to the proposed establishment 
of aircraft services based on the use of a 
type of flying machine which is still 
in its swaddling clothes. All these 
things and more may well be realized in 
the future, but to imply that they are 
matters for the near future or antici- 
pated fruits of early planning is both 
misleading and untrue. 
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Cargo, 


Route SELECTION 


Where an air carrier should propose 
to operate is obviously a matter for de- 
tailed consideration within the walls 
of his own house. He should, as a busi- 
ness venture, determine that the plans 
are economically sound as proposed or 
that they have every reason to become 
economically sound within a reason- 
able period of time, during which he 
should anticipate, I believe, financial 
support from those agencies having a 
supplementary interest in the establish- 
ment of such services. Such interests 
obviously include the national military, 
territorial development, postal and 
commerce interests, the state com- 
munity development and commerce 
interests, the municipal development 
and business interests, and the federal 
international interests. Consideration 
of these interests obviously leads to a 
question as to how they should be 
practically applied to encourage prop- 
erly the development of air transporta- 
tion as private enterprise. These 
interests should, in my opinion, be 
expressed by federal, state, and munici- 
pal participation both initial and con- 
tinuing, as the interests may appear, 
in facilities common to the air trans- 
portation industry, such as airports, 
terminal buildings, supplementary 
ground transportation improvements, 
airway aids, including meteorology, 
communications, and traffic control, 
reduction of taxes, and reasonableness 
of fees, charges (both direct and in- 
direct), and rentals. 


CarGo oR PAssENGERS? 


The decision as to what the air carrier 
should propose to transport is, of course, 
a purely economie determination based 
on an analysis of the passenger or cargo 
business, or both, which can be de- 
veloped on the proposed route, 
with the proposed schedule, at varying 
transportation rates. He should then 
consider these total revenue possibilities 
against the total costs of operation 
with the equipment proposed. Much 
apparently remains to be done in the 
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n Du Pont “Lucite” methyl 
sheeting for aircraft 
their established transparen 


What influences the 
impact strength of DuPont Lucite? 


The impact strength of Du Pont “‘Lucite’’ compares favorably with that of other plastics 
used for aircraft enclosures. At 77°F and 50% relative humidity, impact strength is, 
by Charpy method, 0.30-0.50 foot-pounds, and by Izod method, 0.25-0.40 foot- 
pounds per inch of notch. However, factors outlined below which modify impact 
strength should be considered in designing enclosures of “‘Lucite.”’ 


More information 0 
methacrylate resin 
ers, engineers, and 
enclosure suppliers. 


TEMPERATURE— The single-blow impact strength of cast ‘‘Lucite”’ 
remains almost constant over a wide range of temperatures. 


(See Graph.) 


FATIGUE—Tmpact strength decreases under repeated impacts to 
between 40% and 60% of its initial, single-blow value. 


MOISTURE—T he impact strength of cast ‘‘Lucite”’ is little affected 
by water. Identical test bars soaked in water for several days, 
then broken at high and low temperatures, show no significant 
change in impact strength. 


ORIENTATION—Tmpact values may be affected considerably by 
alignment of molecules—orientation—caused during forming 
operations. Impact strength decreases in one direction and in- 
creases in the perpendicular direction. 


CONTOUR OF FINISHED ARTICLE—Surfaces of “Lucite” sheeting 
should be finished smooth, and fillets of large radii used when 
design calls for sharp bends. Surface irregularities introduce 
high stresses. If stress concentration at these points exceeds the 
single-blow impact strength, failure will occur from a single blow. 


*LUCITE”’ IN USE—The famous Boeing B-17 
Flying Fortress built by Vega carries many 
crystal-clear transparent parts made of 
Du Pont “Lucite,” including top and belly- 
gunner’s turrets and the nose-piece shown 
here. 


SEE THIS MANUAL FOR MORE DATA — The 114- | 
page aircraft Manual on “‘Lucite’”’ gives detailed | 
information on impact strength . . . also on fabri- 44 44 | 
cating, forming, repairing and general properties 0 T ij 
of “Lucite.” Get your free copy. Write on your 

business letterhead to: E. I. du Pont de Nemours 5. pat. OFF 


\ & Co. (Inc.), Plastics Department E, Arlington, methyl methacrylate resin 
\ N.J., or 5801 So. Broadway, Los Angeles 3, Cal. 


BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY 
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feld of analyzing the loads to be an- 
ticipated at various rates. 


Costs OF OPERATIONS 


Where we can be much more realistic 
than has frequently been evidenced is 
in our estimates of the costs of air trans- 
portation. These costs include, of 
course, both operating and overhead 
elements. There would appear to be a 
preponderance of influences tending to 
increase overhead costs and more than 
offsetting the reduction that might be 
anticipated from the undoubted expan- 
sion of the industry. Among these may 
be mentioned diversification of opera- 
tims and equipment, increased com- 
plexity of equipment, increased average 
unit size of equipment, expanded opera- 
tions of local character indicating a 
decrease in average equipment utiliza- 
tion, and the effects of the general 
inflationary trend on the costs of doing 
business. On the other hand, we may 
well anticipate eventual reductions in 
direct flying costs provided we give due 
recognition to the time involved before 
we can acquire new aircraft of more 
eficient characteristics and to the 
ediects on flying costs of operating 
— airplane size, airplane type, and 

e operating distances of the routes 
proposed. 


OPERATING EQUIPMENT 


Let us first realize that the com- 
mercial transport airplanes with which 
we will work in the period immediately 
following the close of the war—and how 
near in the future that period lies is 
something we can only conjecture—will 
be the same airplanes that we now have, 
plus somewhat less efficient airplanes of 
the same type, plus airplanes of other 
types less efficient than we had reason 
to anticipate before the war. The 
reasons for this are obvious. The 
additional airplanes over and above 
what we now have are those to be ac- 
quired by conversion of existing, or in 

ss, military transport models. 
ese airplanes cannot be converted to 
satisfactory commercial planes, except 
for specific cargo use, without some 
sacrifice of empty weight. There is no 
reason to suppose that they will be 
licensed at gross weights in excess of 
those to be anticipated under the present 
tegulations. The military weights at 
Which they are operating will not be real- 
ized in commercial service in spite of any 
apparent assumptions to that effect. 

We must also recognize in our plan- 
hing that unless early action is taken to 
accomplish the flight and other test 
determinations necessary under existing 
Civil Air Regulations, and unless early 
action is permitted on the part of the 
aircraft manufacturers to design and 
fabricate conversion parts, a period 
of 6 months may elapse after the cessa- 
tion of hostilities before the air transport 
industry can expect to receive any ad- 
ditional airplanes than they now have ex- 
ceptthe few that may be returned to them 

om their former fleets. As of today, 
therefore, we may anticipate no sub- 
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The Douglas Skymaster, the Army C-54 combat transport. 


stantial change in the equipment picture 
until the end of the war, no change fora 
probable period of 6 months thereafter, 
and only a gradual improvement of the 
condition for the balance of the first 
year following the war. Obviously, this 
condition can and should be changed 
just as soon as such a program is con- 
sistent with the best interests of the 
prosecution of the war. That date will, 
however, be difficult to determine, and 
we must accept the fact that it may not 
come until the end of the war is close at 
hand. Even if the engineering and 
fabrication of parts for conversion were 
permitted today and if at the close of 
the war we found the aircraft manu- 
facturers ready to make the most rapid 
changeover to commercial types, it is my 
opinion, based on the estimates of some 
of the aircraft manufacturers, that a 
period of 3 months might elapse before 
any converted airplanes would be 
available to the air lines and that the 
rate of delivery of such airplanes would 
be accelerating but still too slow to meet 
the desires and needs of the transport 
operators during the balance of the first 
year after the war. 


Mopt1riep AIRCRAFT 


We must also recognize that the 
possible crop of substantially modified 
and improved transport airplanes made 
from the basic existing military and 
commercial transport models will prob- 
ably not be available for 1 to 2 years 
after the war. The crop of entirely new 
and substantially improved transport 
airplanes eventually superseding and 
replacing the converted and the pos- 
sibly improved military transports will 
not be available for at least 2 years and 
more likely 3 or more years after the 
close of the war. The question of 
whether or not substantially modified 


and improved military transport models 
will be economically desirable is de- 
batable, since entirely new models 
would probably be available within 
2 years of the accomplishment of these 
substantial modifications. If that in- 
termediate step is therefore waived as 
being economically unsound, we must 
anticipate a substantially longer period 
of operation of the airplanes we now 
have plus the less efficient, ready con- 
versions that can be accomplished. 


At the present time we do not know 
what we will have in these converted 
airplanes. The manufacturers cannot 
tell us because they do not know at what 
weights the airplanes will be commer- 
cially licensed; nor do they know what 
changes may be required under the 
applied Civil Air Regulations. It is my 
ernest hope that this uncertainty can be 
eliminated in the near future by co- 
operative efforts of the Civil Aero- 
nautics Board, the military services, 
and the manufacturers. I am _ sure 
this step can be taken immediately 
without any sacrifice to the war 
effort. 


LICENSING REQUIREMENTS 


There has been much discussion in 
the proposed expansion of air trans- 
portation of whether airplanes should 
be licensed for commercial local pas- 
senger operation with one engine and 
possibly with one pilot. These con- 
siderations are obviously in the search 
for an answer to the economic penalties 
inherent to short haul operations with 
small aircraft and are unquestionably 
proper matters for debate. However, 
it is to be hoped that aviation does not 
agree to countenance, in the face of any 
incentive for rapid expansion, any sub- 
stantial reduction in the factors of 
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Locomotive, Motor-car, Airplane — 
these things alone are not sufficient in 
themselves to create a dependable trans- 
portation system. The simple fact that 
man can fly in an airplane does not nec- 
essarily provide safe air transportation. The aux- 
iliary equipment and sciences have provided the 
“missing links” in man’s great conquest of the air. 
The science of electronics—which is another way 
of saying Electron Vacuum Tube—has for example 
contributed as much to safety and dependability in 


Follow the 
leaders to 


With the pilot of every Air Transport plane you'll find...RADIC 


air transportation as the skill and crafts. 
manship in designing the airplane itself, 
Instrument landing devices, cross-coun. 
try beacons, communications and today 
other now secret electronic equipment 
rank in importance with motor, fuselage and wings, 
Eimac electron vacuum tubes are first choice in the 
air transport industry. They have long, successful 
experience in this field and their dependable per. 
formance has contributed much to the enviable 
safety records established by the ‘major airlines. 


EITEL-McCULLOUGH, INC., SAN BRUNO, CALIFORNIA « Plants located at San Brune, Califs€nd Salt Lake City, Utoh 
Export Agents: FRAZAR & HANSEN + 301 Clay Street + San Francisco, California, U.S.A. 
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safety or make it necessary to repeat 
the lessons learned in the early stages 
ofits development. An airplane, to be 
reasonably safe for the public con- 
veyance of passengers, must, in my 
opinion, be capable of continued flight 
withone engine out. From my personal 
observation I would also conclude that 
gn airplane adequately safe for the 

blic transportation of passengers must 

capable of continued flight with one 
pilot out. We must not conclude that 
if the only way a job can be done is 
with a substantial sacrifice of safety that 
is the way the job should be done. 
I submit that for the great good of air 
transportation the conclusion should 
be that air transportation is not yet 
ready to do that job. 


Swe oF AIRCRAFT 1N RELATION TO 
Economy 


In considering the expansion of air 
transportation in the local service field, 
the effect of airplane size on the cost 
of air transportation has also been 
widely discussed. I have noted some 

‘of the public releases of these dis- 
qussions, and I am afraid some of the 
impressions left by them have been 
| incomplete to the point of permitting 
improper conclusions to be drawn. 

| Studies of the hourly costs of operation 
of this type airplane clearly indicate a 
reduction of flying costs with size. A 
recent excellent report and analysis by 
the Douglas Aircraft Company was 
| presented before the C.A.B. hearing 
on feeder services. This report ana- 

| lyzed the hourly flying costs of six-, 
 twelve-, and 24-passenger hypothetic air- 
‘planes on typical local services. The 
‘otal hourly costs were stated to be for 
two-engined, two-pilot airplanes, six-pas- 
senger—$19.79 per hour; twelve-pas- 
senger-—$25.83 per hour; 24-passenger 
—$36.69 per hour. The report em- 
phasized the improved weight and 
aerodynamic efficiency of the larger air- 
‘planes and showed the resultant better 

' -to-block speeds. However, dis- 
“Tegarding those additional factors, it is 
important to point out that on the 
basis of hourly costs the load factor 
Tequired to break even decreases rap- 
idly with size in the same type airplanes 
on identical services. Based on a rela- 
tive 100 per cent load factor for the 
aix-passenger airplane, the correspond- 

requirements are, for the twelve- 
passenger airplane, 65 per cent; for 
24-passenger airplane, 47 per cent. 
figures check closely similar 

analyses that we have made of the 
elect of size on small airplane costs of 
tion. It would certainly appear 

t the planning should be in the di- 

fection of using every means to permit 
utilization of as large aircraft as 
Possible over as long ranges as are con- 
aistent with the services to be rendered. 
This thinking leads directly to the com- 
munity airport idea, wherever its ap- 
ation is possible consistent with 
equate service rendered, as an answer 
to both desirable features of increased 
airplane unit size and increased range of 
operation. 


The encouragement of the commercial 
use of too small airplane units cannot, 
without substantial sacrifice of safety, 
permit the realization of reasonable 
travel rates without unwarranted finan- 
cial assistance. The incidental un- 
necessary complication of operating and 
air traffic problems is another feature 
arguing against the overestablishment 
of multitudinous local services with too 
small airplane units. 

The air transportation industry has 
for some time recognized the need for 
equipment planning and, through the 
A.T.A. and Air Cargo, Inc., Committee 
on Aircraft Requirements, is making a 
concerted effort to define to the air- 
craft manufacturers the coordinated 
desires and thinking of the industry with 
reference to the equipment it will 
operate. The first duty of the Com- 
mittee is obviously to clarify the situa- 
tion with reference to the converted 
military transports to be used in the 
immediate postwar period. Its con- 
current and continuing duty will be to 
convey to the manufacturers the best 
thinking of the air transport industry 
and to define the industry’s analysis 
of its needs in future airplanes for com- 
mercial service. The Committee has 
no relation to financial or contractural 
matters between any of the air lines 
and any of the manufacturers. Its 
basic purpose is to be as nonrestrictive 
as possible in explaining air-line think- 
ing with reference to desirable features 
of future aircraft. All specifications 
agreed upon are intended to be mini- 
mum basic functional requirements. 
The more detailed thinking of the Com- 
mittee and its cooperating agencies will 
be limited to discussions of the prob- 
lems recognized and possible suggestions 
for their solution. It is the intention 
of the Committee that the manu- 
facturers should have the widest pos- 
sible latitude in the methods used by 
them to provide the functional require- 
ments defined or to solve the problems 
brought to their attention by the dis- 
cussions and suggestions. 


It is the hope of the Committee that 
this approach to the problem will be 
saving of time and cost and will result 
in greatly improved aircraft for future 
air-line use. Any air-line is obviously 
at liberty to negotiate with any manu- 
facturer for airplanes constructed to 
meet or exceed these requirements, to 
comply with or depart from the sug- 
gestions, to deviate from the specifica- 
tions, or to arrange for the manu- 
facture of airplanes of entirely different 
characteristics. 


AIRPORTS AND SUPPLEMENTARY 
TIES 


In considering the possibilities of 
rapid expansion of air transportation, 
much thought has been devoted to 
where to operate and what to carry. 
Not enough thinking has been devoted 
to what actual aircraft will be used, and 
all too little thought has been devoted 
to the problems of airports and supple- 
mentary facilities without which none 
of the plans can be realized. The 
Douglas report referred to previously 
strongly emphasizes the effects of air- 
port runway length on the efficiency of 
future aircraft. We must recognize 
that present aircraft are quite unsuited 
to operation from small fields, and, if 
insistence is made that future airplanes 
must operate from too small fields, 
unwarranted costs of operation will 
result. I think everyone will agree 
that wherever reasonably possible sacri- 
fice in airplane safety and efficiency 
should not be made in consideration of 
ground-handling or facilities problems. 
Specifically, if the low-wing type of 
airplane is determined to be, as I am 
convinced, much safer for passenger 
transportation than the high-wing type 
of airplane, only minor weight must be 
given to the fact that the loading doors 
of the low-wing airplane will be much 
higher from the ground and will there- 
fore necessitate the use of more elabo- 
rate passenger- and cargo-handling 


Interior of the CW-20 showing the seating arrangement. 
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equipment. Similarly, as the efficiency 
of airplane design improves with reason- 
able assumptions of airport runway 
length, the pressure must be on the air- 
port side of the picture to establish 
those minimum runway lengths rather 
than on the airplane design to accom- 
modate short runways. Until some 
cities or towns find it possible to provide 
adequate runway lengths, service must 
be denied to them. 

The occasional reluctance of large 
cities and the proper agencies inter- 
ested in the substantial development 
of air transportation to recognize the 
needs of the future for adequate 
airport facility capacity is one of the 
distinct threats to the future of air 
transportation. The question of 
whether or not there should be one 
large airport or multiple airports in a 
metropolitan area is in my opinion easy 
to answer. There must someday be 
multiple airports, and any wisely plan- 
ning city will contemplate its successive 
development of airport sites to a maxi- 
mum capacity for that community. 
Nevertheless, each of those airport de- 
velopments should in itself be designed 
to provide in its final stage maximum 
balanced capacity, to postpone as long 
as possible the requirement for ad- 
ditional airport facilities with their 
increased costs and operational prob- 
lems, and to provide in the ultimate, 
and with the multiple airports, the maxi- 
mum air travel capacity that the com- 
munity can visualize. 


GROUND TRANSPORTATION FACILITIES 


Another and most important phase of 
airport planning, and one that is of 
the greatest importance to both large 
and small communities in consideration 
of the proposed development of local 
services, is the question of supple- 
mentary ground transportation facilities 
to provide attractive and practical over- 
all transportation times as opposed to 
the limited consideration of airport to 
airport times. Without these im- 
proved ground transportation facili- 
ties—express highways, subways, and 
bus and truck connections—the plans 
for a rapid development of local air 
transportation are, in my opinion, more 
theoretic than real. 


LonG-RANGE OPERATIONS 


The consideration of longer range 
operations—and such considerations 
must be given wherever a contemplated 
route involves long overwater or un- 
landable terrain conditions or where 
traffic analysis indicates the desirability 
of skip-stop operations with adequate 
economy—leads to a recognition of the 
basic fact that each airplane has a range 
of optimum operating distances below 
or above which efficiency is seriously 
sacrificed and that the largest airplanes 
to be available in the early postwar 
period are on the small side of adequate 
size to provide the necessary range for 
contemplated long-range operation with 
economy. Larger airplanes are there- 
fore indicated for long-range operations, 
but the increases in size should be as 
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gradual as possible consistent with the 
indicated needs. Size must therefore 
increase with range for reasonable 
efficiency, but at an established range 
the improvements in efficiency obtain- 
able with increased size beyond a cer- 
tain point are small. As indicated in our 


consideration of smaller range air- 
planes, the curve of efficiency versus 
size rises sharply in the low limits but 


flattens out as size increases. 

It is‘sometimes said that long-range 
airplanes should be fast and short-range 
airplanes can be slow. The various 
factors that work in this picture, such 
as operating altitudes and airplane 
designs geared to the fields from which 
they will operate, will undoubtedly 
produce this result. However, the 
economic factors involved would seem 
to indicate that the shortest range air- 
plane should be the fastest in order to 
offset the relatively fixed time losses of 
the trip. The longest range airplanes 
could be slower and still show marked 


competitive timesavings over other 
forms of transportation. 

SCHEDULES 
The establishment of schedules 


should and will be primarily in con- 
sideration of the needs and desires of the 
public both for passenger and cargo 
transportation. This will be just as 
true after the war as it was before. 
Under the pressure of wartime travel, 
compromises in schedules have been 
necessary and the traveling civilian and 
military personnel are glad to accom- 
modate themselves to the available 
schedules. However, there is no reason 
to believe that there will be any funda- 
mental changes in the habits of life 
after the war, and people and goods to 
travel will have certain desirable hours 
of departure and arrival. This in- 
evitably results in the bunching of 
schedules and the achievement of peak 
hours of plane movements at airports. 
The airport facilities and all conven- 
iences and accommodations associated 
with them must be geared to this peak 
hour rate of demand. 


WEATHER PROBLEMS 


There is every reason to hope that 
over a period of years following the 
war, we will approach a complete solu- 
tion to the weather problem both as it 
affects airway operation and teminal 
functioning. This must be kept in mind 
in planning terminal facility capacity, 
which must, therefore, be based on all 
weather operations. 


ORGANIZATIONAL ESTABLISHMENT 


Organizational establishment, expan- 
sion, or rearrangement will be re- 
quired as new ventures are undertaken 
or as established company activities 
are expanded. These matters are com- 
mon to all industry, and there appears 
to be no reason why the established 
principles of other well-managed busi- 
nesses should not be employed. In this 
connection, however, I would suggest 
that the air transportation industry as 
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now established and facing a period g 
substantial growth would be benefitai 
by the addition, to the already function. 
ing organizations made up largely o 
individuals who have grown up Within 
this one industry, of capable material 
from other industries from which ye 
have a great deal to learn. This gyg. 
gestion is not intended to belittle the 
essentiality of reward for merit or long 
service within the already established 
industry, but, while the opportunity js 
at hand under the conditions of antici. 
pated expansion, great benefit cay 
accrue to all concerned by the direct 
application to aviation of the best ideas 
of industry in general. 


TERMINAL 


The supplementary facilities neces. 
sary to accomplish a rapid expansion 
of air transportation have been referred 
to in the discussions of airports and 
airway and terminal traffic, both ground 
and air. The complete question of 
terminal facilities must be examined 
with reference to passenger handling, 
cargo warehousing and handling, air 
plane loading and unloading, auxiliary 
services such as fueling and air condition- 
ing, service and overhaul hangars and 
shops, operations, traffic, and general 
offices, reservations and ticketing pro- 
cedures, etc., in almost limitless detail, 

We must not forget, in passing, the 
requirement for improved and expanded 
meteorologic services and a_ probable 
complete change in the concept of 
communications ‘and radio aids. 


CAPITAL REQUIREMENTS 


Analysis of these needs and uses for 
flying and ground equipment and facili- 
ties of all types will lead to a deter- 
mination of invested and working capi- 
tal requirements. In my opinion the 
air transportation industry has a re 
sponsibility to protect the investing 
public against itself. The industry 
would in no wise be helped by indiscrim- 
inate investment in unwise expansions 
or air transportation ventures. The 
problem, I believe, will not be “Where 
is the capital coming from?’ but rather 
“How can we be sure it is soundly in 
vested?” 


PROBABLE REVENUE 


The remaining questions concerning 
costs of operation and probable revenue 
are matters that must be determined 
by careful analysis based on an ac 
ceptance of the realities of the situation 
and dependent on the foregoing find- 
ings. 

And the tenth question is obviously 
whether, based on the facts and deter- 
minations, the venture should be under- 
taken. We are ready for many things 
and will be ready for more as time passes 
and the associated problems are solved, 
but we are not ready for everything, 
and the sooner we recognize it the 
sounder will be the development 0 
air transportation based on realisti¢ 
planning. 
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DAYS JOURNEY?\ 


By ox-cart, it’s about twelve miles; 
by horse, about fifty; by fast ship, 
several hundred. Modern automo- 
biles may, cross several states and 


oncerning 
le revenue 


etermined } streamlined trains can cover half a 
continent. But today’s aircraft are 
Situatiol 


ing fal spanning oceans in Jess than a day. 

Mountains, oceans, deserts... 
once almost impassable barriers... 
have become only colorful parts in 
the pattern of swiftly changing 
panorama viewed from an airliner 
window. 

The developments of transporta- 
tion have always influenced the de- 
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Manufacturers PLANES PARTS PLASTICS 


velopments of economic history. 
Changing ways of travel have caused 
changing ways of living. That’s why 
today’s aircraft designers and engi- 
neers—in planning tomorrow’s air- 
craft—are also helping to shape the 
post-war World. 


Right now, at McDonnell, we’re 
working three shifts a day making 
planes, parts and plastics for war. 
For production now ... on schedule 
...is vital to victory. But we’re 
making plans too, for aircraft which 
we believe will contribute greatly 
to tomorrow's peace-time World. 


M'DONNELL 


SAINT LOUIS -MEMPHIS 
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Makin 
crash landings — 
without landing! 


From a pre-determined height, 
tons of weight drop down on the wheel 
and landing gear strut positioned in 
Hlus’s huge drop test rig... And 
instantly, the delicate accelerometer 
accurately graph-pictures both the 
horizontal and vertical impact shock 
and recoil characteristics . . . 


Long before a test pilot needs to 


land... these simulated crash land- 
ings determine the load capacity and 
conduct of any type of landing gear, 
search out structural weaknesses and 
limitations, establish the efficiency 
and safety factors. 
Specialists in hydraulics, pioneers 
and developers of hydraulic landing 
gears, ILUB uses its test equipment 
not only for current military types 
.. but to prepare for tomorrow. 
Hus can design, produce and prove 
out the proper landing gear needed for 
any giant transport or monster sky 
ship that exists only in brain cells or 


blue prints today. Inquiries invited. 


{ 


~ INDUSTRIES, INC. 


formerly DOWTY EQUIPMENT CORPORATION 


Accelerometer recording 
showing impact forces and 


shock absorption perform- 


ance of landing gear LONG ISLAND CITY - NEW YORK 


SPECIALISTS IN HYDRAULIC EQUIPMENT FOR AIRCRAFT AND INDUSTRY 
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filenced...the sparks in Sparks’ Ears 


‘es... sparks had to be banished from Sparks’ ears, 
for today radio communication is by voice. Voice 
communication from crew member to crew member. 
From pilot to pilot. From squadron leader to 
squadron leader. From Air General to every one of 
9,000 airmen aloft in a 1,000 plane formation. 


¢ Spark signals from the high tension ignition sys- 
tems of aircraft would completely blot out radio 
voices. The ignition cables must be completely 
shielded—electrically and mechanically. Titeflex 
flexible metallic tubing is doing that job. 


¢ Titeflex Radio Shielded Ignition Harnesses in 


aircraft perform on the front of the engine directly 
in a wind stream of over 300 miles per hour. It 
vibrates in mid-air under the full military power of 


a 2000 hp engine running at 2700 rpm. Rain lashes 
it in torrents—at tornado force. 


¢ Yet, Titeflex remains tight enough to shield a cur- 
rent of electricity at voltages up to 10,000. And all 
this at substratosphere temperatures of 50° F. be- 
low, outside the tubing. And 300° F. above, at the 
spark plug end! 


* Could any use-test be more convincing—whether 
the problem be the movement of oil, gasoline, acid, 
gas, water, steam, or electricity? 

¢ Ask our application engineers to tell you more 


about Titeflex not only for wartime applications 
but also for postwar use. 


TITEFLEX METAL HOSE COMPANY 
514 Frelinghuysen Ave., Newark,N.J. 


L 


FLEXIBLE...ALL-METAL TUBING! 
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SCORE ONE FOR THE SUB-BUSTER ! 


Navy Pilot Proves Sub - Sinking 
Abilities of Vega’s New PV-1 


The PV-1 is the first land-based bomber built for P = HA 
the U. S. Navy. It’s a nautical version of the Vega that has 


imagination 
Ventura—a deep-bellied sea rover with .extra aviation 


range for long patrols, reserve speed to pounce 
on a sub before it can crash-dive, and wallop sbout. 


enough to blast it out of commission. Here’s the 1. IT STARTED out as a “routine patrol!” The Navy hog tlp 
story of the Navy Ventura’s first kill. crew and their plane were to guard a slow-moving riod, Our a 


Allied convoy against enemy torpedoes. On regular planning for 
pattern flights they scanned the tossing water on erent 
every side of the laboring ships—eight eyes on the aircraft mat 
alert for telltale signs of enemy marauders. <i & engaged in | 
aircraft, are 

of their man 

duce aircraf 


7 weafter the 
2. SUDDENLY THEY SAW German submarine Aviation | 


surfaced and poised for attack several miles away. With- = mal growth 


aan be seen 
out hesitation the pilot pushed his fast Vega down in a the prewar 


power swoop that would bring him in low over the target. 7 sy | ' gia ‘ on aircraft, 


mate for 194: 


3. THE SUB’S COMMANDER 
put his deck guns into action, hop- 
ing to stop the racing PV-1 before 
= it got within striking distance. Ac- 
curate gunfire riddled one wing. on, 
But still the plane pressed in, now tie country 
_. virtually skimming the surface of civil aircraft 
=) the water. The sub tried to “crash ible to expe 
aircraf 
dive” but too late. Four “ash can theend of th 
5 depth charges hurtled from the We are 
Ventura’s whopping bomb-bay 
—three exploding just ahead of lenis’ 
the moving U-boat and the fourth traffic cont 


square on the deck. alg 

Meat major 

J the water by the blast. All forward mo- ig 
tion ceased. Then with a plunge it went during the \ 

| under—leaving only a 100-ft. oil slick as 


grave marker. 


This is another in a series of . 
stories about Lockheed and HI 
Vega and their accomplish- Eo & post 
ments. Watch the pages of dour ihn 
this magazine for another ties to acco. 


as abject of 
5. “GALLANT-—cool—well-executed action,” “aj true aviation adventure tention of « 


said the Navy of the Ventura’s crew. In their many years 
self. Now, with scores of other heroic Navy ‘ N hee 1935. 
crews at the controls, rugged PV-1's are in AIRCRAFT CORPORATHC Prese 
A subsidiary of Lockheed Aircraft nted 
constant service in the United Nations’ battle Corporation, Burbank, California i, LAS., 
to keep open the supply lanes of the world. § % 1943, 
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The Airport Situation 


INTRODUCTION 


RE HAS NEVER BEEN a subject 
Tist has captured the interest and 
imagination of the American people as 
jgs aviation in recent months. The 
tremendous effect of aviation in the 
present war has done much to bring this 
about. 

On every side we hear of great things 
instore for aviation in the postwar pe- 
rod. Our air-line companies are busy 
planning for the expansion of our pres- 
ent air transport system into a vast net- 
york of routes all over the globe. Our 
aircraft manufacturers, who are now 
engaged in the production of military 
aireraft, are planning on the conversion 
of their manufacturing facilities to pro- 
duce aircraft and accessories for civil 
we after the war. 

Aviation has experienced a phenome- 
mal growth in the last three years, as 
tan be seen by a comparison between 
the prewar and the present statistics 
m aircraft operations. In 1941 the 
domestic air lines flew 1,250,000,000 

r-miles. A conservative esti- 
mate for 1946 is five times this, or 6,000,- 
(00,000 passenger-miles. 

At the present time 1,000,000 lbs. 
{mail and express are flown weekly to 
Sth America. There are more than 
M0 flights weekly between the United 
Slates and Europe. In 1944 the Army 
Air Transport Command alone expects 
tofly a maze of global routes which will 
beten times the combined length of all 
the prewar commercial air lines in the 


At the end of 1941 we had in the en- 
tie country less than 25,000 licensed 
dvilaircraft. I believe that it is reason- 
able to expect that there will be 300,000 
vil aircraft within three years after 
theend of the war. 

We are now training hundreds of 
thousands of skilled airmen in the Army 
ad Navy, including pilots, radiomen, 

ics, navigators, meteorologists, 
fic controllers, and others. After 
the war this huge reservoir of skilled 
Man power will return to civil life. A 
grat majority of them will continue in 
the aviation field where they can put to 
tse their experience and training gained 

g the war. 


Tue Arrrport ProGRAM 


Any postwar expansion of aviation 
Must be coincidental with an expansion 
four airport and air navigation facili- 
ts to accommodate this growth. The 
wubject of airports has received the at- 
antion of our Federal Government for 
mahy years. This is evidenced by the 
mount of airport work accomplished 


tinder the various public works programs 
1935, 


Presented at the Air Transport Meet- 
M% LAS., Washington, D.C., October 
%, 1943, 


"Director of Airports. 


CHARLES B. DONALDSON* 


Civil Aeronautics Administration 


The airport problem became more 
pronounced in 1938 and was recognized 
by the Congress in the passage of the 
Civil Aeronautics Act. Under this 
act the Civil Aeronautics Administra- 
tion was requested to make a survey of 
the national airport situation and report 
to Congress with recommendations for 
a logical national plan of airport develop- 
ment. 

This survey and report were made in 
1939. As a result, a national plan of 
airport development was prepared by 
the Civil Aeronautics Administration 
which provided for a network of airports 
in the United States totaling an ultimate 
figure of 4,000. It appeared then that a 
national network of 4,000 airports 
would be adequate and sufficient to 
serve the needs of aviation in the 
United States so far as could be de- 
termined at that time. In thelight of the 
recent phenomenal growth of aviation 
and its present outlook in the postwar 
period, we know now that our estimate 
of 4,000 airports was too conservative. 

In 1940, with the ever darkening 
clouds of war creeping over the horizon, 
the Congress recognized the insufficiency 
of our existing airports in the nation 
both in number and in quality. To 
provide for the expansion of our mili- 
tary aviation branches, the Congress 
appropriated the sum of $40,000,000 
to the Civil Aeronautics Administration 
as the first increment to a program for 
the development of public airports im- 
portant to national defense. After 
1940 several succeeding appropriations 
were made, and to date approximately 
$400,000,000 has been appropriated to 
the Civil Aeronautics Administration 
for the development of public airports 
necessary for use by the Army and the 
Navy in the prosecution of the war. 


Prosect DEVELOPMENT 


Under this program development proj- 
ects at over 550 airports have been un- 
dertaken. All projects included under 
the program must be approved by the 
Airport Approval Board, composed of 
the Secretaries of War, Navy, and Com- 
merce, and certified as essential to the 
Army and Navy in the prosecution of 
the war. All of the funds thus far ap- 
propriated for this purpose have either 
been allocated or encumbered. In 
carrying out the national defense air- 
port development program it has been 
necessary to deviate somewhat from 
our original 4,000-airport plan in order 
to provide the type of airport facilities 
required by the Army and the Navy for 
their use. For the most part, this de- 
viation consists of building larger air- 
ports at locations within the airport 
plan than were initially contemplated. 


41 


The Civil Aeronautics Administra- 
tion has adopted a system of airport 
planning standards which classifies 
airports mainly in accordance with the 
length of the landing strips. The clas- 
sifications start at Class 1 and run up- 
wards; the higher the class, the larger 
the airport. Our Class 1 airport has 
landing strip length of 1,800 ft. as a 
minimum and 2,500 ft. as a maximum; 
Class 2, 2,500 ft. to 3,500 ft.; Class 3, 
3,500 ft. to 4,500 ft.; Class 4, 4,500 ft. 
to 5,500 ft., ete. These lengths are 
sea-level lengths and must be increased 
for higher altitudes at the rate of ap- 
proximately 250 ft. for each 1,000 ft. 
above sea level. There are other fac- 
tors considered in our airport planning 
classifications, such as the width of 
landing strips and paved runways and 
the number of landing strips with re- 
spect to prevailing local winds. How- 
ever, the main consideration in the clas- 
sification of airports for planning pur- 
poses is based upon the size of the land- 
ing area, 

The airport development plan as con- 
ceived in 1939 provided ultimately for 
the construction of 48 Class 4 airports, 
442 Class 3, 1,544 Class 2, and 1,800 
Class 1 airports. Under our airport 
construction program, however, we are 
constructing approximately 250  air- 
ports of Class 4 or better, which will 
bring their total number in the country 
by the end of the year up to approxi- 
mately 600, including many built by 
the Army and Navy which will revert 
to civil use after the war. Our present 
situation in the United States with re- 
spect to existing airport facilities is as 
follows: We have approximately 1,213 
Class 1 airports; some of these have 
paved runways, but the majority are of 


ie 
a 
DER 
hop- 
fore 
.Ac- 
world. 
ing. 
oF 
now 
e of 
ash- 
can” 
the 
bay 
id of 
>urth 
ATION | 
craft 
fornia | 
q 
| 
| 


- 
4 f athe / 
oF, 
wy | 
‘ > 
@: 
\ bile rOTHE 
By - 
jon THEY ANE 
AURCRA . a’ 
\ GEN pYEAR i 
BOEING MARTIN LL ff 
; 
= 
MWEALTH 
CONST TEE RMAN 
CRAFT 
| 
CURT OUGLAS VEGA 
Ne 
FORD 


»--and in the minds of 


America’s millions 


WHILE THESE MEN look upward, 
5 take a look at them. They’re special- 
ROEBLING/ 


ists. Infantry. Signal Corps. Tanks. 
Ranger. Paratrooper. Eachimportantinbattle. 


No one expects the infantryman to out-slug 
the tank gunner. No one expects the Signal 
Corps to out-fight the Ranger. 
knows that none is “‘best”—rather that each 


will do his job and do it well. 


America 


And finally, into the minds of America’s 
millions has penetrated the parallel that 
can be drawn in the sky. That there is no 
“best” airplane, but rather a right airplane 


for every job, every speed, every altitude, 
every degree of load or firepower that 
Victory demands. 


Since September 1942, Roebling has used 
the pages of the national magazines to tell 
this story in detail—to explain how the 
aircraft made by each American manufac- 
turer is equipped to do its specific job and 
do it well. 


We hope that in some small way these 
messages of ours have helped America to 
know its debt—to the names the U. S. 
must never forget. 


Aircord Division 


JOHN A. ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 
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HROUGH YEARS of inten- 


sive research, experiment and development 


work in the manufacture of engine valves, 
Thompson was ready with the highly special- 
ized processes, methods and equipment 
needed for production of scores of different 
precision aircraft parts! 


Some of these parts are illustrated here . fevatio 
. Forged-and-Flash-Welded Piston Assem- poe 
blies—High Strength Aircraft Bolts—Ball Bear- 
ing Cable Ends—Control Rod Ends—Valves 
and Seats—Forged Exhaust Port Flanges. All 
of these parts are made to the highest stand- 
ards of quality ever devised for aircraft use. 
And many of them reach—then surpass—these 
strict requirements. 


The engineering ability ... the experience of over 
40 years in precision manufacturing ... and the exclusive 
facilities that enable Thompson to produce a wide range 
of aircraft parts to a single standard of performance... 
are available for the solution of your present or post-war 
production problems. 


‘Wee 


-ofThompson Products. Inc. 
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turf or sod type of field. We have 
proximately 900 Class 2 airports, and 
pximately 416 Class 3 airports. 


PLANNING FOR THE FUTURE 


| The 1940 census revealed that we 
ve in this country 1,077 cities with a 
mulation of 10,000 people or more, 
oximately another thousand con- 
sining from 5,000 to 10,000 inhabitants, 
nd some 4,600 communities ranging 
n to the 1,000 population level. 
together, there are 6,669 communities 
aiaining at least 1,000 people. All 
these communities, we think it rea- 
ble to suppose, will want to be acces- 

by airplane. Some of them lie so 

s together that two or more of them 

ight very well: use the same airport if 
were properly placed. On the other 
ad, the larger centers will doubtless 
Mequire several airports each. Taking 


Whee facts into consideration, we arrive 


@ an approximate national total of 
$60 airports as a reasonable target to 
Shoot at in the early postwar years. 
' Inshort, we should double our present 
of approximately 3,000 airports, 
hich, because of shifts necessitated by 
tthe war, is 1,000 short of our prewar 
program of 4,000 ports. 
© Our postwar expansion of aviation 
gad the expansion of our airport facili- 
must proceed together. So that 
is expansion may proceed-along or- 
derly and efficient lines, the Civil Aero- 
Tautics Administration is now engaged 
Mrevising our national plan for airport 
lopment as conceived back in 
9 in order to bring it in line with the 
t changes that have occurred in the 
fiitlook for aviation in the postwar pe- 
mod. In the revision of this plan we are 
tempting to visualize the airport needs 
Waviation to the end of the present 


Neeps or tHe Private Furr 


‘The needs of the private flier, as well 
Wihe scheduled air transport and cargo 
Mperators, are receiving careful considera- 

The need for several airports in 


Mi large metropolitan areas to permit 
Me segregation of the different kinds of 


"traffic is an important item in our 
i We can visualize in our 
Miger metropolitan areas the necessity 

‘one or more main air terminals that 


ning. 


Dwi be used exclusively for the regular 


Wi transport type of operation. Traf- 


/ Mat those terminals will be confined to 


scheduled operations, and it may 


"Wettually be desirable to provide ex- 


ive air terminal facilities for air 

eight and express when that type of 

te reaches a point where segrega- 
of such traffic is desirable. 


Airports 


Bupplementing these main air termi- 
devoted largely to commercial op- 
mons, it appears necessary that plans 


Leh ATRPORT SITUATION 


be made for the development of several 
airports of smaller classification in these 
areas to accommodate the private non- 
scheduled fliers. It is important that 
such airports be located where they are 
readily accessible to the users of these 
airports. We are especially concerned 
with this problem, since, at the present 
time in many large metropolitan areas, 
private fliers must drive long distances 
from their homes to the airports where 
their planes are kept. This hampers 
increase in this type of flying, and, since 
private flying pays its own way, we feel 
that every encouragement should be 
given to the establishment of an adequate 
number of airports to serve the private 
flier. Most of the aircraft used in pri- 
vate flying are small and light and re- 
quire relatively small airports. In 
planning airports for private fliers in 
the large metropolitan areas, an effort 
should be made to locate these airports 
away from the civil airways where air 
traffic is congested. 


It is generally believed that by far 
the largest expansion in the use of the 
airplane will be in the field of private 
flying for purposes of business or pleas- 
ure. This apparently must be the 
case if aviation is going to do for our 
peacetime economy after the war some- 
thing of what the automobile did after 
the last war. Undoubtedly most of 
our present aircraft production facilities 
will revert to the production of automo- 
biles, furniture, refrigerators, and other 
peacetime commodities. Only about 
20 per cent of our automotive output 
is devoted to the production of com- 
mercial vehicles; the other 80 per cent 
goes into passenger vehicles. While 
the same ratio may not prevail in air- 
craft production, it would appear that 
the greatest expansion would be in the 
use of the airplane for business or pleas- 
ure. Aircraft for cargo and scheduled 
air transport operations cannot keep 
our aviation production potential in a 
busy and healthy state. 


The family plane of the future will be 
with us shortly after the war ends. 
Small, safe, and inexpensive private 
aircraft in the cost range with the me- 
dium-priced automobile will roll from 
our production lines into wide 
use. 


Every thoughtful man has long been 
aware of the profound influence of the 
motor car upon the American way of 
life—upon our institutions, points of 
view, modes of recreation, business 
habits, city planning, and our general 
pattern of living. The airplane will 
very likely exert another strong influ- 
ence upon our future way of living in 
America. 


CoMMERCIAL AiR TRANSPORTATION 


Commercial air transportation will 
continue to grow steadily and I believe 
that the rate of growth will accelerate 
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considerably during the next decade. 
It does not appear that the day is far 
distant when all first-class mail will go 
by air, with pickup and feeder services 
tying the smaller communities to the 
great trunk line. 


In the revision of our national plan 
for airport development, full considera- 
tion is being given to these important 
phases of postwar aviation expansion, 
with the objective of providing airport 
facilities to accommodate the needs of 
civil aviation, so far as can be antici- 
pated, to the end of the present decade. 
This plan will then be submitted 
through the regional offices of the Civil 
Aeronautics Administration to the var- 
ious state and regional planning groups 
for their review and comment. so that 
it will represent the concurrent thought 
on this important subject of the states 
and the Federal Government. 


FEDERAL 


The carrying out of this plan for air- 
port construction will, of course, depend 
upon the policy of the Federal Govern- 
ment as determined by the Con- 
gress. 


It has been suggested by the Civil 
Aeronautics Administrator, Charles I. 
Stanton, that a postwar airport devel- 
opment program could well be along the 
lines of our federal highway system, with 
the states and the Federal Government 
participating in a joint program of air- 
port construction. Under such a pro- 
gram federal funds would be appor- 
tioned to the states by the Civil Aero- 
nautics Administration on the basis of 
some accepted formula. Such a for- 
mula, we believe, should take into ac- 
count four factors: (1) the area of the 
state, (2) its population, (3) the number 
of registered aircraft in the state, and 
(4) the existing number of accredited 
airports. Under this plan, each state 
would have to match a specified per- 
centage of its proportion of the federal 
funds. 


Decentralization of federal operations 
and delegation of more responsibility 
to state aviation agencies would be one 
beneficial result. Airport improvements 
or construction projects within each 
State would then be selected and car- 
ried out by the state’s aviation agency. 
Only sites included within the C.A.A. 
national airport plan would be eligible 
for federal aid, of course, and C.A.A. 
standards of location, layout, and con- 
struction would have to be met for the 
class of airport proposed. 


This is only one of many methods un- 
der which this national airport program 
could be carried out. The important 
thing, as it appears to us in the C.A.A. 
who are principally concerned with the 
matter of airports, is that we be pre- 
pared and ready to meet the responsibili- 
ties with respect to airports which will 
be imposed by the coming air age. 
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News, September, 1942, Vol. 27, No. 3, pp. 6-7, 
52-53, illus. 

The Airplane Remakes World Geography, by 
George T. Renner; Aero Digest, September, 1942, 
Vol. 41, No. 3, pp. 107, 109-110, 382-384, maps. 

Toward New Frontiers of Our Global World, 
by N. L. Engelhardt, Jr. [New York]. Noble 
and Noble, Inc. [1943], 140 p., illus. 

New Education for an Airminded World, by 
W. A.M. Burden; U.S. Air Services, February, 
1943, Vol. 28, No. 2, pp. 13-15. 

The Airplane and Tomorrow’s World, by 
Waldemar Kaempffert [New York, Public Af- 
fairs Committee, Inc.] 1943, 31 pp., illus. (Public 
Affairs Pamphlets No. 78). 

Wings Over Architecture [Discussion of Pos- 
sible Impact of Aviation on Architecture]; 
Architect and Engineer, March, 1943, Vol. 152, 
No. 3, pp. 12-18, illus. 

Air Age Geography, by G. T. Renner; Harpers, 
June, 1943, Vol. 187, pp. 38-41. 

Appraising Highways of the Sky. [Possible Ef- 
fect of Aviation on Property Values|, by Leonard 
M. Cowley; Appraisal Journal, July, 1943, Vol. 
11, pp. 250-251. 


Revolution in Transportation Definitely Under 
Way. Airplane Will Affect Institutions and 
Marketing Practices More Than Automobiles 
Did, Speakers at New England Aviation Confer- 
ence Predict; D and W, July, 1943, Vol. 42, No. 
7, pp. 104-105. 


49 


Tomorrow We Live, by Ralph Thomas Walker; 
Shangri-la Will Be Your Own Hometown in 
Aviation Futurama. . .A Weekend in Brazil or 
China Will Be Just a Jaunt; Skyways, September, 
1943, Vol. 2, No. 9, pp. 26-27, 80, illus. 

Airways to Peace, by Wendell Wilkie. [Com- 
mentary for exhibition ‘Airways to peace: An 
exhibition of geography for the future’ at Mu- 
seum of Modern Art, New York]; Travel, Sep- 
tember, 1943, Vol. 81, No. 5, p. 33. 


AIRCRAFT AND EQUIPMENT 
OF THE FUTURE 


AIRPLANES 


Airliner—1960, by George H. Tweney; West- 
ern Flying, January, 1941, Vol. 21, No. 1, pp. 14— 
16, illus. 

The Flying Liner, by Hugo Gernsback; Flight, 
1941, Vol.-1, No. 2, pp. 42-43, 64, 
lllus. 

Plastic Planes Are Next, by A. W. Bernsohn; 
Flying and Popular Aviation, March, 1941, Vol. 
28, No. 3, pp. 24-25, 62, 64, illus. 

What about Plastic Airplanes? by Sherman M. 
Fairchild; Aero Digest, May, 1941, Vol. 38, No. 5, 
pp. 132-133, 250. 

_ Pushers for Tomorrow, by Robert L. Brown; 
Flying and Popular Aviation, August, 1941, Vol. 
29, No. 2, pp. 49-50, 105, illus. 

The Airplane of Tomorrow, by Wm. B. Stout; 
American Road Builders’ Association, Proceed- 
ings, 1941, pp. 336-341. 

Technical Advances to Insure U. S. Air Trans- 
port’s Future, by Juan Trippe; Aero Digest, 
— 1941, Vol. 39, No. 4, pp. 316-317, 392, 

_Major Alexander de Seversky Forecasts the 
Airplane of Tomorrow; Flying Manual, 1942, 
No. 9, pp. 70-75, 141, illus. 

But Will It Fly? Air News, January, 1942, 
Vol. 2, No. 1, pp. 14-15, illus. 

What Airplanes Can Do; Present Limitations 
and Possible Developments, by . Warner; 
—— Affairs, January, 1942, Vol. 20, pp. 339- 


Suggestions for the Post-War Steam Aero- 
plane: Steam Car Development and Steam Avia- 
tion, January/February/March, 1942, Vol. 10, 
pp. 17-19. 

Planes of the Future; Western Flying, Feb- 
ruary, 1942, Vol. 22, No. 2, pp. 44-46, 48, illus. 

Matériel Division Tells ‘All’—but Why? by 
George Shumway; American Aviation, February 
1, 1942, Vol. 5, No. 17, pp. 3, 19, illus. 

Make Way for Tomorrow; Air Corps ‘Buck 
Rogers’’ Department Looks Ahead; Air News, 
March. 1942, Vol. 2, No. 3, pp. 28-29, illus. 

eee of the Future; U.S. Air Services, 
March, 1942, Vol. 27, No. 3, pp. 10-11, 40, illus. 

Aviones Militares del Futuro; Revista Aerea 
Latino Americana, March, 1942, Vol. 9, No. 6, 
pp. 8, 11-12, 14, illus. 

Five Years from Now; Canadian Air Cadet, 
April, 1942, Vol. 1, No. 7, pp. 16-17, 21, illus. 

Martin Sees Giant Planes on Post-War Ocean 
Routes; American Aviation, May 1, 1942, Vol. 
5, No. 23, p. 44. 

Size of Future Planes Is Unlimited, Martin 
says; American Aviation Daily, April 18, 1942, 
Vol. 20, p. 216. 

Plastics—the Aladdin's Lamp of Aviation, by 
Lawrence Smithline; Air Progress, July, 1942, 
Vol. 1, No. 5, pp. 26-27, 75-77, illus. 

Transports to Come, by Erlon H. Parker; Air 
Progress, July, 1942, Vol. 1, No. 5, pp. 4-5, 61-62, 
illus, 

When the Flying Wing Comes, by James L. H. 
Peck; Air Trails, July, 1942, Vol. 18, No. 4, pp. 
16-18, 56—57, illus. 

War May Produce “Convertible” Airliners, 
by E. J. Foley; American Aviation, July 1, 1942, 
Vol. 6, No. 3, pp. 42, 49, illus. 

Airplanes—Unlimited, by Glenn L. Martin; 

Vogue, July 15, 1942, p. 48. 

Plastics Come of Age, by J. L. Nicholson and 
G. R. Leighton; Harper's, August, 1942, Vol. 
185, pp. 300-307. 

Flying Wing to Revolutionize Air Transport, 
by i. J. Foley; American Aviation, August 15, 
1942, Vol. 6, No. 6, pp. 34, 44, 46, illus. 


The Future of Water-Based Airplanes, by 
Frank T. Courtney; Aviation, September, 1942, 
Vol. 9, No. 42, pp. 116-119, 285-286, illus. 


Planes of Tomorrow, by Glenn L. Martin; 
Popular Mechanics, September, 1942, Vol. 78, 
No. 3, pp. 1-5, 178-180. 


Aviation Plastics Possibilities, by E. F. Lou- 
ee; Western Flying, September, 1942, Vol. 22, 

o. 9, pp. 32-33, 82, 84, 86, illus. 

Postwar Cargo Lines to Demand New Designs, 
by E. J. Foley; American Aviation, September 
1, 1942, Vol. 6, No. 7, p. 40, illus. 
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THESE / SOLUTIONS MAY SOLV 
700 OTHER PROBLEMS... 


a S OWN 


“BAKELITE” PLASTICS—Problem Solvers for Industry 


When one manufacturer solves a wartime production 
problem by using the right BAKELITE plastic, the result 
may be helpful to many other manufacturers. In this 
spirit, we pass along here the solutions to seven typical 
problems, any one of which may provide the answer to 
yours. The plastic materials discussed are, of course, 
available only for highly essential «ses. 

Do you have a tough coatings problem? In recent 
tests, steel panels coated with a BAKELITE resin primer 
showed no blistering, pimpling, or rusting after 8,000 
hours of continuous water immersion, while other prim- 
ers failed at 300 hours. 

Does the molding of pieces thicker than % inches, 
using thermosetting materials, interest you? Heatronic 
molding, a recent development of the Bakelite Labora- 
tories, makes this possible, speeds curing time 10 to 50 
per cent, drops molding pressure 30 to 40 per cent. 

These examples are typical of the scores of devel- 
opments you will be posted on if you keep in touch 
with Bakelite Plastics Headquarters. Our Engineering 
Staff and Development Laboratories have amassed a 
wealth of data that can help you now with your essen- 
tial production problems, or with your plans for the 
days to come. 

Write for specific technical literature. Please address 
Department 25. 


A manufacturer, wishing to eliminate the assembly of several parts 
normally required in small relay construction, designed an improved 
relay for which the base and stationary contact support were to be 
molded in one piece. A BAKELITE general-purpose molding material 
was specified for this unusual and complex construction. This material 
provides the desired dielectric qualities and fine finish. It also with- 
stands the severe vibration encountered in aircraft and shipboard in- 
stailations, as well as salt atmosphere and wide temperature variations 


—from 60 deg. F. below zero to 180 deg. F. above. temperatu! 


Today, plywood can be made sturdy, durable, waterproof, and 
UCC] weather-resistant—with BAKELITE phenolic resin glue. Wartime ap. 

; Plications, such as the plywood airplane and glider, Army truc 

30 EAST 42ND STREET, NEW YORK 17, N.Y. bodies, and Navy PT boat sections have demonstrated these properties. 
Recently, carloads of BAKELITE phenol-bonded plywood were sent 
abroad to make pontoon bridges—stub-nosed boats that will float on 
rivers for months at a time, withstanding weathering and hard wear. 


BAKELITE CORPORATION 


Unit of Union Carbide and Carbon Corporation 


BOOKLET 25-A “BAKELITE HORIZONS” 
—This pamphlet provides a brief 
introdyction to BAKELITE plastics. 
Describes the origin of plastics... 
their forms, fabricating techniques, 
and applications, 


BOOKLET 25-P “A SIMPLIFIED GUIDE 
TO BAKELITE PLASTICS”—A 16-page, 
illustrated booklet that describes, in 
digest form, the various types of 
BAKELITE plastics and synthetic 
resin products. 


BOOKLET 25-M BAKELITE MOLDING 
PLASTICS”—A 32-page illustrated 
reference booklet. Gives technical 


descriptions of the various BAKE- 
LITE thermosetting and thermoplas- 
tic molding materials. 


“MOLDING TECHNIC FOR BAKELITE 
AND VINYLITE PLASTICS” (Price $3.50) 
—A 224-page manual on the art of 
molding plastics. Contains latest 
technical data the designer, eng! 
neer, molder, and user should know 
about designing and fabricating 
hot-set and cold-set molding mate 
rials, 


BOOKLET 25-L “BAKELITE LAMINATING 
PLASTICS”—A 24-page illustrated 
klet. Describes, in detail, various 
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Now, lighting fixture sockets aboard America’s Victory Ships are 
molded of BAKELITE phenolic plastics. They are lighter, more compact, 
and more durable than sockets previously used. The manufacturer 
found that less breakage and faster assembly made possible a produc- 
tion jump of 10 to 15 per cent . . . pushed costs down 10 per cent. 
The new socket has been approved for use aboard all ships of our 
Merchant Marine, where it will withstand vibration and extremes in 
temperature change. 


Atiny blower measuring only four inches in diameter, weighing only Army, Navy: Federal housing developments, and Navy and Maritime ; 
four ounces, cools the radio and other electronic equipment on Amer- ships are using plumbing accessories molded of BAKELITE cellulose 
ica’s fighting aircraft. Using a BAKELITE general-purpose phenolic acetate. Five hundred thousand faucet handles have already been pro- 
molding material, the manufacturer has been able to mold the light- duced—and are proving highly successful because of their low heat trans- 
weight blower housing to close tolerances, yet secure good heat resist- mission, good heat resistance, fine appearance, and resistance to corro- 


ance and mechanical strength. 


= - laminated plastics made Shows how these new resins accel- 
vahes AKELITE laminating var- erate bodying time and improve 
pe and illustrates many appli- performance of many surface coat- 
ations. Outlines fabricating tech- ings. 


ques, and gives ASTM data. 
4 BOOKLET 25-) “BAKELITE COATING 
WOKLET 25-V “BAKELITE HEAT-HARD- PRODUCTS” — A 4-page folder for 
pd VARNISH, ENAMEL, LACQUER, the paint and varnish technologist, 
MENT” — A 40-page illustrated describing the new water emul- 
pee Describes _resin- baking sions based on C-9 resins. 
the and bonding materials— 
uses, and advan- BOOKLET 25-Q “BAKELITE SEALING 
_ -page folder that tells how 
WMLET 25. “BAKELITE C-9 RESINS” reclaim porous and spongy eastings 
page illustrated booklet for by impregnating with resin-baking 
nt and varnish technologist. solutions. 


AN INTERESTING FEATURE of the huge 
Curtiss Commando troop-transport plane is 
its use of an extremely lightweight, yet tough 
and durable antenna and pitot tube, molded 
at low pressure using.a BAKELITE laminating 
resin. To provide strength needed to with- 
stand air pressures encountered in flight, the 
mast is molded in one piece, using a special 
“creped”’ cloth. Unlike conventional laminat- 
ing cloth, this material, after it is impreg- 
nated with BAKELITE phenolic resin, is 
“creped’’ so that it can stretch in all direc 
tions in the molding process. Since the lami 
nations remain intact, the finished mast has 
unusually high mechanical strength. 


The lining of the food containers used in Medical Corps hospital 
food carts must stand up against constant scraping with ladle or spoon 
when serving, and sudden temperature changes on sterilizing. That’s 
a tough assignment for any coating. Yet a BAKELITE resin baking ' 
finish does the job—and does it well. Known best before the war for j 
its use in insulating and bonding armature and coil windings, these 
glasslike coatings have passed many rigid requirements in meeting 
today’s wartime needs in replacing plated linings for cans, drums, 
and tanks. 


sion. Other developments include a shiny white elbow, for toilet flush 
tanks that will not shrink or distort in service. 


BAKELITE 


TRADE MARKS 
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AERONAUTICAL ENGINEERING REVIEW—DECEMBER, 1943 


TYPICAL PROBLEMS SOLVED BY 
SCOVILL COLD-FORGING “KNOW HOW’ 


week, March 
“We're W 
Plane” Says 
{Including D 
ture); L 
Our business is quality special and standard cold-forged parts 


in quantity. Thus far this year we've shipped nearly a billion | ter 
pieces—most of them war work—working in nearly all common _ite Bost 
eid 
metals. April, 1943, 
Our stock-in-trade is unusual “know how” that makes cold- » Esemottes 
e d 


forging save money—metal—motions for our customers. Illus- 1943, Vol. 2 
trated above are a few of the tough “specials” that show what =the 


ciety of Mee 
we can do. tion Daily, 


The same “know how” that makes us custom tailors in cold- Waners th 
forged parts also makes it possible for us to sell quality standard iat Be 
screw products at ordinary prices. Shown in the “S” are a few 


of our wide range of standard fastening devices. ness 
It will pay you to talk over your present and postwar problems Yana 

and needs with the nearest office listed below. Occasionally, our 

war commitments temporarily tax our capacity, but every 


inquiry receives a prompt, frank answer as to when and how 
we can be of service. 


Kindly route this on to others to whom our “know how” 
can be helpful. 


SCOVILL MANUFACTURING COMPANY 
WATERVILLE DIVISION 


PRODUCTS 


WATERVILLE 48, CONN. TEL. WatersuRY 3-3151 


NEW YORK, Chrysier Building - DETROIT, 6432 Cass Avenue - CHICAGO, 1229 W. Washington Boulevard . PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W Liberty Ave. - SYRACUSE, Syracuse - Kemper insurance Bldg. - LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St 
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se dno Daily, June 1 


POSTWAR AVIATION 


r-Sonic Speeds Feasible? Scientific 
ge Super Physical Failings Limit Ultimate 
by Burr Leyson; Skyways, November, 
‘ol. 1, No. 11, pp. 62-66, illus. 
of the Future; The ‘“Flivver” 
ili Have Standardized Performance 
for Granted and Will Sell because of Its 
2 Streamlined Beauty, by Alexis de 
ky; Skyways, November, 1942, Vol. 
1, p- 16, illus. 
rt Aircraft [for postwar Britain], by 
ols; Flight, December 17-24, 1942, Vol. 
pp. 664-667, 692-694, illus. 
Big Airplanes Will Mean Big Airlines; Tests 
that Costs Can Be Reduced as Commercial 
Increase in Size, by Clinton R. 
r; Barron's, December 14, 1942, Vol. 
3, No. 50, p. 3. 
-Designed Freight Aircraft Needed 
a. ‘ar Use, by Charles Froesch; American 
December 15, 1942, Vol. 6, No. 14, 
bre 24, 27, 36. 
oghd the Future. Jn Dunn, Marshall and 


Wings for America. 
pp. 212-225, illus. 


Mrcraft of the Future. Miles X [projected|). 
fa Walker, Ronald; Air Transport, 1943, p. 27, 
illus. 


Boat...or Landplane? [After the War]. 
In oval Ronald; Air Transport, 1943, pp. 
10-16, illus. 
Transport of Tomorrow, by Alexis de Sakhnoff- 
sky; Skyways, January, 1943, Vol. 2, No. 1, p. 
illus. 


Trooper into Transport, by Norman MacMil- 
lm; Aeronautics, February, 1943, Vol. 8, No. 1, 
28-31. 


Planes Big as Battleship in Post-War if Cus- 
temers So Specify—Woodhead; American 
Aiation Daily, February 24, 1943, Vol. 25, pp. 


U. S. Can Build Battleship Size Planes in 
Post War, Woodhead says; American Aviation, 
Mareh 1, 1943, Vol. 6, No. 19, pp. 46, 50. 

Postwar Aircraft, by Raymond Moley; News- 
seek, March 8, 1943, Vol. 21, No. 9, p. 88. 


“We're Well Along on 400-Passenger Super 
Plane” Says Consolidated’s Pres.. Woodhead 
[Including Discussion of Super-Airships of Fu- 
ture}; Air Line Pilot, April, 1943, Vol. 12, No. 
3,p. 5. 

Limit on Plane Size Has Not Been Neared, 
by H. Woodhead [abstract]; Iron Age, April 1, 
1943, Vol. 151, pp. 114, 116. 


The Postwar Role of Plastics [including air- 
craft field), by John Delmonte; Modern Plastics, 
na Vol. 20, No. 8, pp. 59, 142, 144, 146, 


Kaempffert Discusses “the Airplane of the 
Future”; American Aviation Daily, April 28, 
1943, Vol. 26, p. 285. 

The Future of Air Transport [summary of 
address by W. W. Davies before American So- 
tiety of Mechanical Engineers]; American Avia- 
tion Daily, April 29, 1943, Vol. 26, p. 276. 


Post-War Transport Aircraft, by Edward 
Warner; the Thirty-First Wilbur Wright Memo- 
tial Lecture, delivered before The Royal Aero- 
nautical Society in London; May, 1943 [Wash- 
ington, Civil Aeronautics Board, 1943], 92 pp., 
charts. Also Aeronautical Engineering Review, 
October, 1943, Vol. 2, No. 10, pp. 7-59. 


te 8S. Kelsey; Air Force, May, 1943, 
0. 5, pp. 12-13. 
Four Types of Planes Seen for Postwar Era, 
by W. W. Davies; United Air Lines News, 
May, 1943, Vol. 12, ‘No. 5, pp. 3, 24. 


Flying-Boat or Landplane? Interavia, May 1 
1943, No. 867, pp. 1-5. 


Turbines and the Pons Wing; Aircraft 
aay Be Revolutionized by Appreciation of the 
Turbine: Some Possibilities Discussed, 
beat Smith; Flight, May 13, 1943, Vol. 
pp. 496-498, illus. 


Future of the Airlines; After the 
ad UAL Sees Three Types of Commercial 
Transports Supplanting All-Purpose Aircraft of 
Today; Aero oe, June, 1943, Vol. 42, No. 6, 
145, 315-316 


‘The Civil Strato-Plane” [Pressure Cabins for 
Future Air Transport), by D. C. Greenwood; 
Atronautics, June, 1943, Vol. 8, No. 5, pp. 33-35, 


4T of Planes Needed for Postwar Use 

gz. +] Davies Predicts; American Aviation, 
1, 1943, Vol. 7, No. 1, p. 39. 


War Transport Aircraft, by Edward 
Stner (31st Wilbur Wright Memorial Lecture]; 

Aeroplane, June 4, 11, 18, 25, 1943, Vol. 64, 
PP. 654-657, 683-685, 712 714, 742, 742A, 


Post-War Transport Aircraft, by E. P. Warner; 


, June 3, 10, 17, 1943, Vol. 43, 581-586, 
612-617, 635-638. 


Five Scheduled ees of Planes Will Be Needed for 
Air Transport, says Froesch; Ameri- 
1943, Vol. 27, Pp. 


Fundamental Requirements of Post-War 
— Airplanes, by Charles Froesch; paper 
read fore Society of Automotive Engineers, 
New York, June 17, 1943, 13 pp. 


Tailless Airplanes with 3000 H.P. Engines 
Possible, says Dr. J. C. Hunsaker; Lighter 
Weight, Less Fuel, Will Permit Bigger Loads 
[address at dedication of Goodyear Tire & Rub- 
ber Co.'s laboratory]; The Wall Street Journal, 
June 24, 1943, Vol. 111, No. 148, p. 4, col. 5-6. 


Kemp, Damon, and Davies Outline Various 
Types of Postwar Planes and Schedules; Avia- 
tion, July, 1943, Vol. 42, No. 7, p. 298. 

Postwar Transport Aircraft, by Edward P. 
Warner; The thirty-first Wilbur Wright Me- 
morial Lecture, The Royal Aeronautical Society, 
London; Journal of The Royal Aeronautical 
Society, July, 1943, Vol. 47, pp. 185-254. 


Progress in Air Service Ends ‘‘Model”’ Trans- 
port, by Charles Froesch; S.A.E. Journal, July, 
1943, Vol. 51, No. 7, pp. 42, 68. 


Air Transports—Past and Future, by W. 
Davies; Mechanical Engineering, July, ious, 
Vol. 65, pp. 471-485. 


Post-War Transport Aircraft, Mr. Warner's 
views; Times Trade and Engineering, July, 1943, 
Vol. 53, No. 953, p. 32. 


Pha ah War Machines, plans in hand [Bristol, 

. Roe, Handley Page & Short Bros., and 

Sie Roe]; Times Trade and Engineering, 
July, 1943, Vol. 53, No. 953, p. 32. 


Douglas Engineer Forecasts Limit on Size of 
Transports, by Peggy Guetter; American Avia- 
tion, July 1, 1943, Vol. 7, No. 3, p. 67. 


Plane Changes Rapid. Airplanes of the Future 
May Be Four-Wheeled Crafts with Bigger En- 
oe. Housed Within the Wings, and Capable of 

ruising Satisfactorily at Well Above 20,000 
Feet [prediction of W. W. Davies]; Science News 
Letter, July 10, 1943, Vol. 44, No. 2, p. 20. 


Capacity of Postwar Planes Should Be Limited 
—Froesch [before Society of Automotive Engi- 
neers, New York]; American Aviation, July 15, 
1943, Vol. 7, No. 4, p. 42b. 


Postwar Transports: Science News Letter, 
July 24, 1943, Vol. 44, No. 5, p. 62 


Tomorrow’s Use of Today’s Aircraft Hurtful 
to Industry, says Pogue [before Los Angeles 
Aviation Forum]; American Apriation Daily, 
July 28, 1943, Vol. 28, pp. 125-126. 


Tomorrow’s Plane Is Being Fashioned, Bit 
by Bit, from Research on U.S. Fighting Craft. 
Government's Advisory Group Works Out Prob- 
lems in Three Super-Laboratories. See 4,000 
Horsepower Engine, by John A. MecWethy; 
The Wall Street Journal, July 31, 1943,-Vol. 112, 
No. 26, p. 1, col. 1, p. 3, col. 4 


Done-Over Bombers Will Never Serve All 
Cargo’s Needs. Freight-bv-Air Will Require 
Planes Expressly Built for It, says Consolidated 
Head, by Harry Woodhead; Air Transporta- 
tion, August, 1943, Vol. 3, No. 1, pp. 8-10, 12- 
13, illus. 


Tomorrow’s Transport? Leaving the Politics 
of Postwar International Flving to the Statesmen, 
the Author Analyzes Probable Equipment, by 
Leonard Engel; Air Trails, August, 1943, Vol. 
20, No. 5, pp. 25-29, illus. 


Post-War Aviation, by A. C. Ballaseyus; 
Architect and Engineer, August, 1943, Vol. 154, 
No. 2, pp. 29-31 


The Planes of Peace Being Shaped in the War, 
by W. W. Davies; Commerce, August, 1943, 
Vol. 40, No. 7, pp. 16-17, 38-39, illus. 


Looking to the Future [Description of van 
Zelm Design for New Type Plane]; 
Martin Star, August, 1943, Vol. 2, No. 7, pp. 5, 
22, illus. 


400-Passenger Planes Foreseen, by H. Wood- 
head; Science Digest, August, 1943, Vol. 14, No. 
2, pp. 57-58; from S.A.E. Journal, April, 1943. 


Post-War Cars and Airplanes, by A. T. Col- 
well; Motor Service Magazine, August 16, 1943, 
pp. 30-31, 118. 


Magnesium Magic. For Post-War Era Is 
Plotted Now: Transport May Be Revolution- 
ized, Projected All-Magnesium Airplane Will be 
Roomier Inside, Can Carry More, by Thomas D. 
Keller; The Wall Street Journal, August 19, 
1943, Vol. 112, No. 42, p. 1, col. 1, p. 2, col. 1, 2. 


Vega Official [James B. Kendrick] Urges 
Simpler Postwar-Cargo Planes, in address before 
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PERFORMANCE CONTROLS THE AIR 


PESCO engine-driven 
fuel pump, standard 


on many planes. 


Cessna Bobcat, Twin-engined Trainer 


World's largest educational institution today is the AAF Training Command. 
In centers throughout the country, hundreds of thousands of the world’s 
finest pilots, ground and air combat crew technicians are trained for 
action. A tribute to the efficiency of the Training Command, and to the 
craftsmanship of the workers who build the training planes, is the safety 
record of the AAF, unequalled in point of flying hours. PESCO Products 
Co., 11610 Euclid Avenue, Cleveland 6, Ohio. (Division Borg-Warner) 


In Aircraft Hydraulics, Fuel Pumps, @ # 
Air Pumps, Related Accessories... 
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AERONAUTICAL ENGINEERING 


HE majority of those who use and respect 
Kollsman aircraft instruments know them 
most intimately as sentinels on the airplane instru- 
ment panel, indispensable to the plane’s precise 


and dependable operation. 


But long before our war-birds ever get into service, 


many engineers certify their design and perform- 
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ance with Kollsman instruments in wind tunnels, 


engine test cells and in test flights. 


Because of their accuracy, standard Kollsman in- 
struments are found in frequent use for many 
forms of aeronautical experiment and in production 
testing. In addition, many special Kollsman in- 


struments have been developed for these uses. 


KOLLSMAN AIRCRAFT INSTRUMENTS 


PRODUCT OF 


SQUARE J) COMPANY 


ELMHURST, NEW YORK 


GLENDALE, CALIFORNIA 
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Output meter calibrated 


in volts and decibels 


Separate input meter 
for making gain 
measurements 


NO ZERO SETTING 
REQUIRED — frequency 


always accurate 


Standardized frequencies 
and voltage instantly 
available 


This all-in-one combination of 
instruments insures the utmost 
of speed without sacrifice of 
accuracy in making certain lab- 
oratory and production mea- 
surements. The model 205AG 
consists of an -hp- Resistance 
Tuned Audio Oscillator, an out- 
put meter, attenuator and an 
impedence matching system. In 
addition a separate input meter 


is provided. Thus no auxiliary equipment is required 
in making gain measurements. It is ideal for general 
laboratory applications because it supplies a known 
Voltage and a known frequency at the commonly 
used impedence levels. 
_Of outstanding importance is the fact that the Re- 
sistance Tuned Oscillator requires no zero setting. The 
uency drift is negligible even during the first few 


HEWLETT-PACKARD COMPANY 


P. O. BOX 335-E—STATION A, PALO ALTO, CALIFORNIA 


Attenuators provide 
110 db in 1 db steps 


Output impedences 
selected by switch 


Six reasons why this 


AUDIO SIGNAL GENERATOR 


saves your time and insures better accuracy 


minutes of operation. The constant output of this oscil- 
lator makes it ideal for checking frequency response of 
apparatus. Waveform distortion is very small, hence 
this instrument provides an excellent source of voltage 
for distortion measurements. 

Below is a block diagram showing the arrangement 
of the components in the Model 205AG Audio Signal 
Generator. Get full information about this and other 
-hp- laboratory instruments. Ask for your copy of the 
26-page fully illustrated catalog which gives valuable 
data on making tests and measurements as well as 
details of the -bp- line of instruments, 
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Scott engineering consultation service has grown naturally out of prac 
tical origins:—the need among general aircraft producers for specialized 
assistance in the design and development of special fabricated parts to 
meet general design specifications. 


Scott engineers offer this service today—invite you to use it. 


Is greater lightness a requisite... higher ultimate and yield strengths... 
better shock-resistance...the elimination of heat treatment... faster age 
ing...as well as other practical improvements in physical properties? 
Scott engineers may have the answer for you in fabricated parts of 
“Scott-Cast 40-E” Aluminum-Alloy. “Scott-Cast 40-E” Aluminum-Alloy 
has made many eminent contributions to aircraft quality and perform- 
ance. It is now being used on structural parts for fighter aircraft, meet 
ing Army-Navy Aeronautical Specifications AN-A-17. Engineering data 
available. Meanwhile—our engineering staff awaits your inquiry. 


AVIATION 
Lancaster, N. Y., U.S. A. 
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DESIGNERS AND MANUFACTURERS 
OF SPECIAL EQUIPMENT FOR THE AIRCRAFT INDUSTRY 


“SCOTT-CAST 40-E” ALUMINUM-ALLOY CASTINGS FOR YOUR POST WAR AIRPLANE 
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Post-War Aviation, by L. E. O. Charlton; 
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§ pp. 250-253. 
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Future Role of Air Transportation [address de- 
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Vol, 89, appendix, pp. A633—A635. 
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tejion of remarks of Hon. Clarence F. Lea; 
February 15, 1943; U.S. Congressional Record, 
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pp. A601-A602. 
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One, but Airlines Must Be Made Able to Do 
Their Part, by Edgar S. Gorrell; Air Transpor- 
‘ation, March, 1943, Vol. 2, No. 3, pp. 5-12, 54. 


Value of Service Will Determine Air Future, 
by Edward Warner; The Skyliner, March, 1943, 

. 7, No. 3, p. 2. 

[Post-War Air Control], by William H. Pick- 
tus; Western Flying, March, 1943, Vol. 23, No. 3, 
pp. 41, 86, 
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by [Hugh] Fenwick {address before Dayton, O., 
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“ansport Problems, editorial by Wayne Par- 
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ward S. Evans; Timberman, April, 1943, Vol. 44, 
No. 6, pp. 52-54. 

Post-War Aviation Plan Needed Now, by 
Ralph S. Damon; Southern Flight, April, 1943, 
Vol. 19, No. 4, pp. 42-44, 46, 51, maps. 


Damon Protests Lack of Aviation Representa- 
tion in Post-War Planning; Western Flying, 
April, 1943, Vol. 23, No. 4, p. 224. 

Post-War Aviation. Extension of remarks of 
Hon. Jack Nickols [address delivered May 29, 
1943, before the joint assembly of the House and 
Senate of State of Oklahoma]; U.S. Congres- 
sional Record, April 2, 1943, Vol. 89, No. 60, 
appendix, pp. A1689-A1691. 


Monro Urges Competition and Regulatory 
Control for Post-War Lines [before Rocky 
Mount., N.C., Chamber of Commerce]; Ameri- 
can Aviation Daily, April 9, 1943, Vol. 26, p. 196. 


Patterson Predicts Vast Growth for Domestic 
Airlines; American Aviation Daily, April 14, 
1943, Vol. 26, p. 222. 


Transportation Official [Samuel B. Pettengill] 
Sees Post-War “Battle of Giants’’ for Air Traf- 
fic [before Junior Traffic Club of Chicago]; 
American Aviation Daily, April 16, 1943, Vol. 
26, p. 233. 

Imperialism of the Sky, by Keith Hutchinson; 
Nation, April 17, 1943, Vol. 156, pp. 551-553. 


Monro Deplores Transport Industry’s Lack of 
Post-War Program; American Aviation Daily, 
April 29, 1943, Vol. 26, p. 275. 

Post-War Commercial Aviation, by C. E. 
Doell; Minnesota Federation of Engineering 
Societies, St. Paul, Bulletin, May, 1943, Vol. 28, 
No. 5, pp. 9-13. 


Penn Central Birthday Party [Including Ad- 
dress on Post-War Aviation, by C. Bedell Monro]; 
National Aeronautics, May, 1943, Vol. 21, No. 5, 
p. 40. 


The Airplane in Post-War Transportation, by 
W. A. Patterson; National Real Estate Journal, 
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Postwar Program; American Aviation, May 1, 
1943, Vol. 6, No. 23, p. 38. 

No Action to Be Taken Now on Postwar 
Routes, CAB warns; American Aviation, May 
15, 1943, Vol. 6, No. 24, p. 13. 


Post-War Air Transport and the Average 
Man. Address delivered by Juan T. Trippe at 
National Institute of Social Sciences, New York 
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Air Transport Future [Role in Post-War Trans- 
portation] [American Forum of the Air Discus- 
sion, May 16]; Air Transportation, May 22, 
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Post-War Air Transport [abstract of speech by 
Wayne Chatfield Taylor, Edgar S. Gorrell and 
Juan T. Trippe]; Trafic World, May 22, 1943, 
Vol. 171, p. 1221. 


Reconstruction of Scheduled Air Transportation, 
by A. N. Kemp; Jn Preparing for Postwar Re- 
construction—Addresses and Round Table Dis- 
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of the National Industrial Conference Board, 
May 26, 1943, New York, 1943, pp. 27-30, dis- 
cussion, pp. 30-31. 


Air Transport May Diminish Highway Travel, 
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American Aviation Daily, May 27, 1943, Vol. 27, 
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New Airline Horizons, by W. A. 
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Air Transport Future [résumé of American 
Forum of the Air discussion by Admiral Land, 
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Reconstruction of Scheduled Air Transporta- 
tion [in address by A. N. Kemp before National 
Industrial Conference Board in New York]; 
American Aviation Daily, May 31, 1943, Vol. 27, 
pp. 140-141. 


Forum Comments on Air Planning by Leading 
Americans; Air News, June, 1943, Vol. 4, No. 6, 
pp. 32, 34. 


[Future Development of Long and Short Haul 
Air Transportation in the United States, by L. 
Welch Pogue]; Flying, June, 1943, Vol. 32, No. 6, 
pp. 42, 170, port. 


After the War—What? by a 
spondent; Flying Cadet, June, 
No. 4, pp. 6-11, illus. 


Air Transportation in the Post-War Future. 
Address by Oswald Ryan, at Dallas, Texas, June, 
1943; Civil Aeronautics Board [Washington, 
1943], 13 pp. [Press release]. 
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Kemp, Juan T. Trippe) Eye the Future; The 
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11, illus. 
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Need for Organizational Unity Stressed. Per- 
sonal Liaison Will Be Needed as Lines Grow, 
writer says, by E. J. Foley; American Aviation, 
June 1, 1943, Vol. 7, No. 1, pp. 62, 70. 

Commercial Air Transport; Its Past History 
and Future Prospects, by F . Page; Flight, 
June 3, 1943, Vol. 43, pp. 586-587. 

The Future of Air Transport [from OWI report 
on American air transport]; American Aviation 
Daily, June 7, 1943, Vol. 27, pp. 177-178. 

Post-War Air Transport and the Average Man. 
Extension of remarks of Hon. Joseph E. Talbot 
[being an address by Juan T. Trippe at National 
Institute of Social Sciences, New York, May 19, 
1943]; U.S. Congressional Record, June 10, 1943, 
Vol. 89, No. 106, appendix pp. A3139—A3140. 

Air Routes West, Denver Is Hub of Postwar 
Plans. ..; Business Week, June 12, 1943, No. 
719, pp. 30, 32, maps. 

Boren Warns Against Over-Optimism on Air 
Transports Future; American Aviation Daily, 
June 15, 1943, Vol. 27, p. 215. 

Wanted: An Air Policy; Highlights of Post- 
war Aviation Program, by J uster; Auto- 
motive and Aviation Industries, June 15, 1943, 
Vol. 88, No. 12, pp. 17-19, 138, 140. 

Post-War Aviation, by A. N. Kemp; Commer- 
cial and Financial Chronicle, June 24, 1943, Vol. 
137, pp. 2357, 2374. 

Air Transportation; Some Practical Problems 
and Possible Solutions; The Syren and Shipping, 
June 30, 1943, Vol. 187, pp. 357, 359-364, illus. 

A Postwar Picture [from address by Charles 
Froesch before Society of Automotive Engineers, 
New York, June 17], by Mary Merner; Asrlanes, 
July, 1943, Vol. 8, No. 7, pp. 14-15, 23-24, 31. 

The Age of Flight [Post-War Air Transporta- 
tion], by W. A. Patterson; The Clevelander, 
July, 1943, Vol. 18, No. 3, pp. 5, 24, 26, illus. 


Some Aspects of the Future of Air Transport; 
Marine Age, July, 1943, Vol. 16, No. 9, pp. 14-15, 
43-44. 

Aviation in the Future, by M. J. Parks; Parks 
Air News, July, 1943, Vol. 11, No. 5, pp. 1, 3. 


Braniff Talks to Main Streeters About Post 
War Air Travel; Sales Management, July, 1943, 
Vol. 52, No. 151, pp. 96-97. 


World Shrinks as Air Transportation Develops 
{discussion of future problems], by Milton H 
Anderson [excerpts from paper on future of air 
commerce; S.A.E. Journal, July, 1943, Vol. 51, 
No. 7, pp. 43-44. 


Air Lines Preparing for Post-War Expansion; 
Toronto Board of Trade, Journal, July, 1943, 
Vol. 33, No. 7, p. 10, map. 


The Post-War Front; 
16, 1943, Vol. 65, p. 82. 


Pogue Denounces Monopolies, Urges Strong 
Air Competition [excerpts from address in Den- 
ver]; American Aviation Daily, July 21, 1943, 
Vol. 128, pp. 93-95. 


The Significance of Air Transportation [with 
discussion of opportunities in postwar world]. 
Address by L. Welch Pogue at Denver, Col., 
July 22, 1943. Civil Aeronautics Board [Wash- 
ington, 1943], 12 pp. [Press release]. 


Beard Predicts Lengthy Postwar Transition 
Period for Aviation [before Southwestern Insti- 
tute for Chamber of Commerce Executive, Dal- 
las]; American Aviation Daily, July 22, 1943, 
Vol. 28, pp. 98-99. 

Domestic Lines Join to Work Out a Future. 
That Famous 5-Point Plan; National Aeronau- 
tics, August, 1943, Vol. 21, No. 8, pp. 18, 50. 


Ceiling Limited? [Limitations of Postwar 
Airlines], by W. A. Patterson; Skyways, August, 
1943, Vol. 2, No. 18, pp. 17, 64, 80, illus. 


Boren Warns Against Glowing Claims for 
Future Air Business; American Aviation, 
August 1, 1943, Vol. 7, No. 5, p. 52. 


Route Applications Exceed 350,000 Miles. 
CAB Decisions Will Determine Postwar Airline 
Setup; Hearings Start in '44, by Eric Bramley; 
American Aviation, August 1, 1943, Vol. 7, No. 5, 
suppl., 6 pp. 

Air Service to Small Cities. [Address before 
Tulsa Chamber of Commerce, Aug. 3, 1943], b 
L. Welch Pogue. Civil Aeronautics Board, 
[Washington, 1943] 15 pp. (Press release). 


Small Communities Must Have Air Service, 
Pogue says [excerpts from address before Tulsa 
Chamber of Commerce]; American Aviation 
Daily, August 3, 1943, Vol. 28, pp. 154-155, 
August 4, p. 164. 


Air, Sea and Trade Executives in [U.S.] 
Chamber of Commerce] Committee on Post-war 
Transport; American Aviation Daily, August 9, 
1943, Vol. 28, p. 182. 


Air Service for Small Communities Urged. 
Pogue Advocates National Plan; Says Cost to 
Government May Not Be Too High, by Eric 
Bramley; American Aviation, August 15, 1943, 
Vol. 7, No. 6, pp. 17, 54. 


Monro Warns against Monopoly, Mushroom 
Growth [summary of address before Junior 
Board of Commerce, Washington]; American 
Aviation Daily, August 19, 1943, Vol. 28, p. 233. 
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Specializing in... 
Aircraft Parts Production 


At their new plant in New Britain, Connecticut, Fenn Air- 
craft Division is specializing in production manufacture 
of aircraft and aircraft engine subassemblies and parts. 


Sub-contracting of subassemblies and parts is now a 
well established principle of airplane manufacture. Since 
the start of the war, well aware of this trend, The Fenn 
Manufacturing Company has organized to perform a 


specialized, highly coordinated service to the aircraft 
industry. 


Skilled in working with all kinds of ferrous and non- 
ferrous alloys, adequately equipped and tooled for 
production manufacturing to precise tolerances, and 
headed by a capable management and engineering 
staff, Fenn Aircraft assures for the Aviation industry, 


now and after the war, a dependable source for 
subcontract work. 


NEW BRITAIN 
CONNECTICUT 


DIVISION OF FENN MANUFACTURING COMPANY 


MANUFACTURERS OF AIRCRAFT SUBASSEMBLIES AND PARTS 
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POSTWAR AVIATION—PART 1 


Five Classes of Postwar Air Service Forecast 
Engineer [Thomas Wolfe before Society o 
jutomotive Engineers, San Francisco]; Ameri- 
‘an Aviation Daily, August 20, 1943, Vol. 28, 

wn 994-285, August 21, pp. 242-243, 

Air Force Chief Surgeon [Walker Grant] 
Predicts Coming Age of “Medicine on Wings,”’ 
ty G. B. Lal; Contact, August/September, 
jus, Vol. 7, No. 7, p. 8 

Guide for Postwar [Air Transport], by Fowler 
Barker; Atr Transport, September, 1943, Vol. 1, 
No. 1, pp. 74-77, maps. 

Maintenance by Production Methods. . . 
Knowledge Now Accumulating Will Help Air- 
ses Meet Postwar Competition. Author Sug- 
gests Lines Could Benefit by Pooling Agreement, 
by H. W. Anderson; Air Transport, September, 
1643, Vol. 1, No. 1, pp. 51, 55, 57-58, illus. 


A Dash of Cold Sense for the Boomers of our 
future in the Air. A Realistic Outlook on Plane 
Express, Synthetic Fuels and Federal Rules Are 
Vital Needs, by Charles E. Beard; Air Trans- 
portation, September, 1943, Vol. 3, No. 3, pp. 5- 
10. 


Nonsense About the City of Tomorrow [In- 
duding Air Transportation], by John Anderson 
Miller; American City, September, 1943, Vol. 
§8, pp. 113, 115, illus. 

Trade Horizons. An Aviation Pioneer Points 
Out the Wartime Improvements and Lessons 
Asuring a Vast Future for Air Commerce, by 
Glenn A Martin; Flying, September, 1943, 
Vol. 33, No. 3, Section Air Commerce, pp. 9-10, 
22, illus. 

Gold in the Clouds: America Is Feeling the 
first Symptoms of a Fever of Transportation 
Developments Such as It Knew in Early Railroad 
Days, This Time in the Air—by A. H. Sypher; 
Nation's Business, September, 1943, Vol. 31, 
No. 9, pp. 82, 84-85, illus. 

The Outlook for Domestic Air Transport, by 
Emest W. Williams, Jr.; National Planning As- 
selation, Washington, September, 1943, 30 pp. 
(Planning Phamphlets No. 21). 

Half a Million Planes in Active Service Ex- 
= in This Country by 1950, by Charles I. 

ton; U.S. Air Service, September, 1943, 
Vol. 28, No. 9, pp. 16-17. 

Future of Airlines Bright Without Stretching 
Imagination, says Patterson [before Los Angeles 
Rotary Club], Western Flying, September, 1943, 
Vol, 23, No. 9, p. 136. 


ers Claim Postwar Air Transport Will 
Not Revolutionize Trading; American Aviation, 
September 1, 1943, Vol. 7, No. 7, p. 19. 


Five Types of Postwar Air Service Predicted 
by Wolfe; American Aviation, September 1, 
1448, Vol. 7, No. 7, pp. 21, 41. 


Five Classes of Service Assures Air Future. 

‘Air Cars’ Are Included in Huge Postwar Pro- 
gam. [Summary of paper by Thomas Wolfe 
before Society of Automotive Engineers, Los 
Angeles]; Aviation News, September 1, 1943, 
Vol. 3, No. 34, pp. 1, 4. 


CAB Studies International Routes; Asks Sug- 
gestions; American Aviation Daily, September 
2, 1943, Vol. 29, p. 7. 


[International Transport Committee of the 
Chamber of Commerce] Urges Private Owner- 
ship for Postwar Transport; American Aviation 
Daily, September 2, 1943, Vol. 29, pp. 7-8. 

Damon Urges Close Airline-Manufacturing 
ny Cooperation; American Aviation Daily, 
September 4, 1943, Vol. 29, p. 20. 


Foley Sees Subcontracting of [Airline] Main- 
tenance [as Postwar Practice], by E. J. Foley; 
American Aviation, September 15, 1943, Vol. 7, 
No. 8, p. 70. 

Federalization of Air Space Not Necessary, 
says McCarran; American Aviation Daily, 
September 24, 1943, Vol. 29, p. 115. 


p Revolution in the Air, by Boyden Sparkes. A 
Taking Glimpse of Tomorrow's Travel, 
fn the Helicopter and Thousands of Warborn 
ahaa May Link Even the Smallest Cities to 
New Sky Routes; Saturday Evening Post, Sep- 
tember 25, 1943, Vol. 216, No. 13, pp. 28-29, 44, 

illus, 

Loening Advocates Overall Civil Aeronautics 
Department {Including Discussion of Future Air 
jlansport|; American Aviation Daily, September 
47,1943, Vol. 29, pp. 125-126. 


pelianro Claims Route “Monopoly” by “Big 

Che a Barrier to Future [before Milwaukee 

mbder of Commerce and Civic Alliance]; 

‘ome Aviation Daily, September 29, 1943, 
. 29, pp. 139-140, 


Scanning the Skyways, guest editorial by 

tmp; Skyways, October, 1943, Vol. 2, 

pp. 8, 80, 82, 

pars Report [by Ernest W. Williams, Jr.| 
cts Airliners Will Get Bulk of Pullman 

American Aviation, October 1, 1943, 

0.7, No. 9, p. 81. 


waited Air Lines Head [W. A. Patterson] Op- 
od cean Routes for Domestic Lines, Favors 
Oc; 


A.M. 
No. 6, 


ion by Ship Firms; The Wall Street Jour- 
tober 5, 1943, Vol. 112, No. 81, p. 9, col. 


Realistic Air Transport Planning, by William 
Littlewood; presented at the Air Transport 
Meeting of the Institute of the Aeronautical 
Sciences, Washington, D.C., October 26, 1943. 

Guest Editorial (on Air Transport Planning] 
by C. Bedell Monro; Flying, November, 1943, 
Vol. 33, No. 5, Section Air Commerce, pp. 3, 28. 


Problems of the Post-War Aviation Planners, 
by John Dwight Sullivan; Flying, November, 
1943, Vol. 33, No. 5, Section Air Commerce, 
pp. 10, 24, map. 

Public Responds Favorably to Airlines’ Policy 
Déclaration. Traditional American Fear of 
Monopoly Expected to Guide Congress in Its 
Post-War Policy Studies; Flying, November, 
= Vol. 33, No. 5, Section Air Commerce, p. 


Stimulating Industry by Air Commerce, by 
Carleton Putnam. Speedy and Unobstructed, 
Air Commerce Will Spearhead the Economic De- 
velopment of New Areas After the War; Flying, 


November, 1943, Vol. 32, No. 5, Section Air Com-. 


merce, pp. 18-19, 28. 


AIR MAIL 


The Economics of Three-Cent Air Mail; the 
Volume of Traffic and the Level of Postal Rates 
as Important Factors in the Development of 
Domestic Air Transportation, by John Howard 
Payne: American University, Washington, D.C., 
1943, 67 pp. 


A Bill to Extend Air-Mail Services to All Per- 
sons Equally and to Provide for the Transporta- 
tion of Mail by Air Without Surcharge, by Mr. 
Boren; February 4, 1943 [Washington, 1943], 
lp. (78th Congress, Ist Session. H. R. 1720). 


Elimination of Airmail Surcharge Urged [by 
Lyle Boren]; American Aviation Daily, Febru- 
ary 17, 1943, Vol. 25, p. 232. 

V-Mail Sets Pattern for Trans-Oceanic Post- 
War Service. Sending Soldier's Letters on Micro- 
film Saves Time and Money, by Lewis B. Rey- 
nolds; The Wall Street Journal, February 23, 
1943, Vol. 121, No. 44, p. 1, col. 4, p. 9, col. 4. 

Feeders to Grow; Postwar Expansion, Air- 
mail Service to Absorb War Flyers; Business 
Week, April 10, 1943, No. 710, p. 64. 


All First Class Mail to Fly, New Bill Urges. 
Oklahoma Congressman [Lyle H. Boren] Sees 
Measure [H. R. 1720] as Logical Answer to Many 
Postwar Problems; Air Transportation, May, 
1943, Vol. 2, No. 5, pp. 42-45. 

Air Express, Air Mail Best Postwar Bets, says 
Charles Beard [before Southwestern Institute 
for Chamber of Commerce Executives at Dallas, 
Texas]; American Apviation, August 1, 1943, 
Vol. 7, No. 5, p. 52. 


Patterson Predicts First Class Passenger-Mail 
Increase of 80 Per Cent [before San Francisco 
Commercial Club]; American Aviation Daily, 
August 9, 1943, Vol. 28, p. 183. i 


CAB Surveys Postwar Overseas Mail Require- 
ments; American Aviation Daily, September 24, 
1943, Vol. 29, pp. 113-114. 


CAB Says 142 to 235 Transports Could Fly 
All Overseas Mail. Report Released by Re- 
search and Analysis Division Expected to Furnish 
Basis for Future Planning Although Separate 
Report on Passenger Potential Is Underway, by 
Merlin Mickel; Aviation News, September 27, 
1943, Vol. 1, No. 9, pp. 7-8. 


CAB Survey Discloses Volume of Out-of- 
U.S. Mail; American Aviation Daily, September 
28, 1943, Vol. 29, p. 133. 


Guest Editorial [Advocating Carriage of All 
First Class Mail by Air], by S. J. Solomon; 
Flying, October, 1943, Vol. 33, No. 4, Section Air 
Commerce, pp. 3, 21-22. 


CAB Staff Analyzes Handling of All Overseas 
Mail by Air, by Gerard Dobben; American Avia- 
tion, October 1, 194%, Vol. 7, No. 9, p. 43. ry 


4 


CARGO 


Tomorrow’s Freighters; Popular Science, June, 
1941, Vol. 138, No. 6, pp. 54-55, illus. 


hog | Boxcars; More and More Freight Is 
Flying Through the Air, Pointing the Way to a 
Post-War Exrress Boom, by F. J. aylor; 
Forbes, November 1, 1941, Vol. 48, No. 9, pp. 
10-11, illus. 


Air Cargoes of the Future, by C. P. Graddick; 
Airlanes, December, 1941, Vol. 6, No. 12, pp. 8, 
9, 20, illus. 

Coming: A Merchant Aerine, by William M. 
Sheehan; Flying, August, 1942, Vol. 31, No. 2, 
pp. 28-30, 72. 

Strato-Frosting Foods—Post-War Job for 
Aviation, by Ralph V. Grayson; Southern Flight, 
August, 1942, Vol. 18, No. 2, pp. 27-28, illus. 

Foods Delivered by Air? Dehydration Makes 
Possible Partnership with Air Cargo That May 
Work Miracles; Air Transportation, October, 
1942, Vol. 1, No. 1, pp. 16-17, illus. 


Is It True What They Say About Air Cargo? 
Air Transportation Polls the Presidents of the 


61 


Nation’s Leading Airlines on Air Shipping’s Fu- 
ture; Air Transportation, October, 1942, Vol. 1, 
No. 1, pp. 31-38, illus. 

Freight by Air; in the Future Much of the 
World’s Freight Will Be Carried by Aircraft; 
American Exporter, October, 1942, Vol. 131, No. 
4, pp. 10-13. 

Re-future of Air Cargo, letter signed H. L. 
Brownback; D and W, November, 1942, Vol. 
41, No. 11, p. 34, 

Cargo Planes Can Expand World Trade, b 
George F. Bauer; Aviation, November, 1942, Vol. 
42, No. 11, pp. 213-214, 216, 280. 

Air Lanes: Are They Your Highway of the 
Future; the Growth of Air Cargo, a Means of 
Shipping Merchandise; Shipping Management, 
November, 1942, Vol. 7, No. 11, pp. 10, 21 

Rails Urged to Foster Air Cargo for Use in Post- 
War Period; Carriage by Air of High-Grade 
Goods Seen, by Eric Bramley; American Avia- 
tion, November 1, 1942, Vol. 6, No. 11, p. 30. 

Foreign Trade bye om After the War: A 
Realistic Viewpoint on ae Planes and Cargo 
Ships of the Future in Which Each Is Seen as 
Complementary to the Other, as National Policy, 
by H. E. Grady; Export Trade and Shipper, 
ow 9, 1942, Vol. 46, No. 14, pp. 3-5, 13- 


Role of Air Transport Supplementary Now; 
Future Limitless, Lovett says; American Avia- 
tion Daily, November 10, 1942, Vol. 24, pp. 42-43. 

Now Gliders Go to Work. Sailplanes Are Being 
Well Built to Carry War Cargoes and Troops, a 
Hint of Post-War Possibilities; American Ez- 
porter, December, 1942, Vol. 131, No. 6, pp. 14- 
16, illus. 

Air Cargo; Present Handicaps and a Look into 
the Future, by J. H. Frederick; D and W, 
December, 1942, Vol. 41, No. 12, pp. 22-24, 
56—58, 69, illus. 

The Economics of Post-War Carriage of Air 
Cargo, by J. V. Sheehan; preprint of paper to 
be presented at Chicago, December 8, 1942, at 
Air Cargo Engineering Meeting, Society of Au- 
tomotive Engineers, 8 pp., illus. 

Air Pick-Up and Gliders as Related to Future 
of Air Cargo, by Richard C, du Pont; preprint of 
paper to be prevented at Chicago, December 9, 
1942, at Air Cargo Engineering Meeting, Society 
of Automotive Engineers, 9 pp. 

Barringer Optimistic on Commercial Future of 
Gliders; American Aviation Daily, December 17, 
1942, Vol. 24, p. 220. 

Wanted: Some Clear Thinkers. The Chief 
of Our Civilian and -Commercial Air Adminis- 
tration Decries the Ballyhoo and Wild Prophe- 
cies of Glider and Cargo Plane Zealots, by Charles 
I. Stanton; Flying, December, 1942, Vol. 31, 
No. 6, pp. 18-19, 108, illus. 

After the War; Our Daily Bread by Air, by 
Bliss Isley; The Northwestern Miller, December 
2, 1942, Vol. 212, No. 9, pp. 50-52. 

Air Cargo Experts Agree on Big Commercial 
Future. American Aviation Daily, December 9, 
1942, Vol. 24, p. 177. 

Air Vs. Rail and Water Transport in the Post- 
war World, by W. A. Patterson; Automotive and 
Aviation Industries, December 15, 1942, Vol. 87, 
pp. 17-19, 66+. 

Specially-Designed Freight Aircraft Needed 
for Post-War Use, by Charles Froesch; American 
Aviation, December 15, 1942, Vol. 6, No. 14, pp. 
20, 24, 27, 36. 

Military Cargo Planes “Tailor-Made” for 
Postwar he American Aviation, December 15, 
1942, Vol. 6, No. 14, pp. 17-18. 

Air Cargo; Its History and Promised Future 
[by John H. Frederick]; D and W [1942], 16 pp. 
Reprinted from D and W, January, June, Sep- 
tember, 1942. 

Air Freight [Chicago]; Illinois Central System, 
Research and Development Bureau [1942], 51 
Pp. 

All-Cargo Planes Still Some Distance in the 
Future; Lockheed’s Sheehan Predicts Combined 
Passenger-&-Freight Craft for First Post-War 
Years, by J. V. Sheehan; Air Transportation, 
January, 1943, Vol. 2, No. 1, pp. 43-46. 

Are Gliders the Answer? Waco's Riggs 
Weighs the Factors, Concludes a Vast Oppor- 
tunity Exists in Motorless Cargo-Planes, by A. 
L. Riggs; Air Transportation, January, 1943, 
Vol. 2, No. 1, pp. 19-21. 

Air Cargo & World Peace; How the Prime 
New Tool of War Will Rechart Economic Geog- 
raphy in the Years After the War, by L. Welch 
Pogue; Air Transportation, January, 1943, Vol. 
2, No. 1, pp. 16-18. 


Domestic Air Cargo: The Practical Side: 
Packaging andling: Railway Express’ 
Chief Engineer Analyzes the Brass Tacks of 
What Can Now Be Foreseen, by C. G. Peterson; 
Air Transportation, January, 1943, Vol. 2, No. 
1, pp. 47-57. 

Cargo Planes Supplement, Not Substitute, 
says Dickins; Future of Air Transport Must Be 
Considered in a Practical Way; Canadian Avia- 
tion, January, 1943, Vol. 16, No. 1, pp. 56, 58. 


Post-War Planes Will Augment Railroads and 
Steamship Lines, by W. A. Patterson; Contact, 


ion 

TAIN 
iCUT 
RTS 


AERONAUTICAL ENGINEERING REVIEW—DECEMBER, 19438 


SC-25 LIGHTWEIGHT CONTACTOR 


A lighter, more efficient contactor for 

AAF type B-4 continuous duty applica- 

tions. Double wound coil draws 2 am- 
peres closing contacts firmly. Then an 

auxiliary switch cuts in a higher resistance 

reducing current to .18 amperes. Advan- 
tages are lighter weight, firm closing of 
contacts, smaller current drain. Weight: 
21 oz. Write for bulletin SC-25. 


SERIES 345 RADIO RELAY 


A general purpose radio relay designed 


for aircraft use. Contact combinations up 
to three pole, double throw. Coil resist- 
ances range from .01 ohm to 15,000 
ohms. Standard voltage: 16-32 volts D.C. 
Available with delayed release or de- 
layed attract. Weight: 62 oz. Also built 
for A. C. operation (Series 340). 


GUARDIAN 


1606-N WEST WALNUT STREET 


hy GUARDIAN 


SERIES 195 MIDGET RELAY 
One of the smallest of all relays. Built 
for aircraft and radio applications where 
space and weight are at a premium. 
Contact rating: 2 amps. at 24 volts D.C. 
Switch capacity up to double pole, dou- 
ble throw. 


16 pages of factual data, complete with charts 
and diagrams on Aircraft Relays, Solenoids, 
Solenoid Contactors and Aircraft accessories, 
built to government «necifications. Write today. 


ELECTRIC 


CHICAGO, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 


Glider Carg: 
ties after th 
President 
Reality; Cont 
p.& 

ir Cargo; 
pend W, Jani 

Air 
Institute © 
Vol. 21, pp. 56 

igh Road | 
Souther 
No. 1, pp. 
o Plan 
Dou 
1943, Vol. 1, 

Du Pont Se 
future Airline 
1943, Vol. 6, 

Railroads S 
of Freight, © 
Air Brake 
January 15, 1 

Air Transpc 
tion [Post W 
Saturday Nig 
19, pp. 26-27. 

Stringer F 
Post [before 
American At 
Vol, 25, p. 111 

Hunter Se: 
Transportatio 
ary 23, 1943, 

Expansion 
by Harry R. 
1943, Vol. 4: 
302-303, illus 

Air Cargo 
Their Preser 
Per Ton- Mil 
war Future, 
tion, Februar 

Freight 
Unlikely to 
by Alexand 
February, 19 

The Glide 
Findley, U.S 
2%, No. 2, pr 

D and W 

Cargo. Wh; 
Conscious if 

sion Problen 

42, No. 2, pr 

Air Cargo 
World, by L 
ing Review, 

Domestic 

Unchained. 

Opens Way 

Shippers; 

Vol, 2, No. 

Air Cargo 
Commercial 
No. 1, pp. 5 

Air Cargc 
Frederick; 
3, pp. 20-23 

Internati: 

cation 


Wiliam 


V-Day? pi 
15, 1943, V 
Air Expr 
tion Indus’ 
Vision of 
April, 1943 


Middle | 
ie, Vast 
portation | 
Transporta 
0-43, illus 


Plan Ne 
by Lawre 
April, 1943 


The Fut 
Commercic 
pp. 45, 47. 


Air Tra: 
Designs 
Importanc 


y C. A. 
April 15, 1 
Plane 
ge 
tnd Haro! 
15, 1943, 
Cargo 
Rates Nx 


January, 1943, 
illus. 
< ss 
| 
| 
WA 
G CONTROLS 
March 15, | 
Will Air 
| 
| 


POSTWAR AVIATION—PART 1 


January, 1943, Vol. 7, No. 3, pp. 4, 13, 15, 17, 
ilus. 
Glider Cargo Fleets Will Carry Light Commodi- 
ties after the War. Trans-Canada's Vice- 
President [O. T. Larson] Sees Air Trains Near 
Reality; Contact, January, 1943, Vol. 7, No. 3, 


p.8. 

Air Cargo; Its Future Bright. An editorial; 
Dand W, January, 1943, Vol, 42, No. 1, p. 23. 

Air Transports Future, by W. L. Runciman; 
Institute of Transport, Journal, January, 1943, 
Vol, 21, pp. 568-570. 

High Road for Short Hauls, by Richard C. du 
Pont; Southern Flight, January, 1943, Vol. 19, 
No, 1, pp. 40-41, 48, illus. 

Cargo Planes in the Post-War World, by 
Donald Douglas; Western Metals, January, 
1943, Vol. 1, No. 1, pp. 16-18. 


Du Pont Sees Short Haul Use for Gliders on 
future Airlines; American Aviation, January 1, 
1943, Vol. 6, No. 15, p. 36. 

Railroads Should Prepare to Engage in Flying 
of Freight, Official [L. K. Sillcox, New York 
Air Brake Co.|] Warns; American Aviation, 
January 15, 1943, Vol. 6, No. 16, p. 37. 

Air Transport Faces Keen Post-War Competi- 
tin [Post War Air Cargo], by D. B. Wallace; 
Saturday Night, January 16, 1943, Vol. 58, No. 
19, pp. 26-27. 

Stringer Forecasts Post-War Aerial Parcel 
Post [before Junior Traffic Club, Chicago}; 
American Aviation Daily, January 23, 1943, 
Vol, 25, p. 111. 


Hunter Sees Profitable Market in Perishable 
Transportation; American Aviation Daily, Janu- 
ary 23, 1943, Vol. 25, p. 110. 

Expansion of Post-War Air Transportation, 
by o— R. Stringer; Aero Digest, February, 
1943, Vol. 42, No. 2, pp. 95-96, 296, 299-300, 
302-303, illus. 

Air Cargo Rates May Fall to One-Eighth 
Their Present Level. Cost as Low as 10 Cents 
Per Ton-Mile Seen by Hunter as Likely in Post- 
war Future, by Croil Hunter; Air Transporta- 
tion, February, 1943, Vol. 2, No. 2, pp. 30-32. 

Freight Planes May Supplement, but Are 
Unlikely to Supplant Surface Transportation, 
by Alexander Klemin, Scientific American, 
February, 1943, Vol. 168, p. 88. 


The Glider in War and Peace, by Roger 8S. 
Findley, U.S. Air Services, February, 1943, Vol. 
2%, No, 2, pp. 24, 44. 

D and W’s Two-Pronged Campaign for Air 
Cargo. Why Industry Must Become Air Cargo 
Conscious if It Hopes to Solve Post-War Expan- 
sion Problems; D and W, February, 1943, Vol. 
42, No. 2, pp. 8-9, 30. 

Air Cargo Today and Its Influences in Postwar 
World, by L. W. Pogue; Aeronautical Engineer- 
in Review, March, 1943, Vol. 2, No. 3, pp. 31, 


Domestic Air Cargo’s Future Development Is 
Unchained. New Civil Aeronautics Board Ruling 
Opens Way for Ultimate Lowering of Rates to 
Shippers; Air Transportation, March, 1943, 
Vol. 2, No. 3, p. 58, 


Air Cargo Looks to Trucks, by Thomas Wolfe; 
Commercial Car Journal, March, 1943, Vol. 65, 
No. 1, pp. 52, 100, 102-103, illus. 

Air Cargo and Future Warehousing, by J. H. 
Frederick; D and W, March, 1943, Vol. 42, No. 
3, pp. 20-22, 94, illus. 

International Air Freight Lines Asked [in 
Application Filed by Shawmut Air Freight and 

fansport Co.]; American Aviation, March 1, 
1943, Vol. 6, No. 19, p. 32. 

Bomber-to-Freighter Conversion Unlikely, by 
Wiliam M. Sheehan; American  Apiation, 
March 15, 1943, Vol. 6, No. 20, pp. 14, 32, illus. 


Will Air Take Over Freight Business after 
V-Day? pictograph; Sales Management, March 
15, 1943, Vol. 52, p. 48, 


_Air Express [and] Air Freight. Jn The Avia- 
tion Industry, Curtis Publishing Company, Di- 
vision of Commercial Research, Philadelphia, 
April, 1943, pp. 14, 16. 


, Middle America: Air Cargo’s Land of Prom- 
We, Vast Resources Plus Poor Surface Trans- 
portation Make It Air Freight Laboratory; Air 
ransportation, April, 1943, Vol. 2, No. 4, pp. 
+43, illus. 


rian Now for Postwar Era of Cargo-by-Air, 
y Lawrence B. Siner; Air Transportation, 
April, 1943, Vol. 2, No. 4, pp. 5-9, illus. 


The Future of Air Cargo, by Harry S. 


Pa 
“ommercial Aviation, April, 1943, Vol. 5, No. 4, 
bp. 45, 47. 


pi Transports. Some Speculations on Future 
I igns for Civil and Military Purposes: The 

Mportance of Loading and Stowage Facilities, 
rv C. A. H. Pollitt and J. H. Laver; Flight, 

pril 15, 1943, Vol. 43, pp. 393-396, illus. 

Plane with Highway Trailer as Detachable 
fuselage Seen designed by Harvey M. Deysher 
ib arold K. Hubbs]; American Aviation, April 

) 1943, Vol. 7, No. 23, pp. 46, 54. 

Cargo by Air. 
Rates N y. ir, 


Quicker Deliveries at Lower 
Ow in Post-War Blueprint, by Richard 


P. Cooke; The Wall Street Journal, April 26, 
1943, Vol. 121, No. 97, p. 1, col. 4, p. 2, col. 4. 

Use of Landplanes for Postwar Air Cargo 
Service Predicted [at Hearings of the House 
Naval Affairs Committee]; American Aviation, 
May 1, 1943, Vol. 6, No. 23, p. 34. 

Don’t Underestimate the Airplane: Ton-Mile 
Costs Invading Railroad Freight Service Are Pre- 
dicted, with Government Subsidies Helping, 
by E. S. Evans; Railway Age, May 15, 1943, 
Vol. 114, pp. 952-954. 

Air Cargo Is Local Before It is Global [editorial 
by T. E. Braniff on Post-War Air Plan]; Air 
Transportation, June, 1943, Vol. 2, No. 6, p. 50. 


Cargo Plane Easy to Load Needed for Post- 
War Commerce [from an address by C. Bedell 
Monroe]; D and W, June, 1943, Vol. 42, No. 6, 
pp. 31-32. 

4 Types of Planes [Including Twin-Engined 
16-Ton “Flying Freight Car’ for Cargo Only] 
Needed for Postwar Use, Davies Predicts; Ameri- 
can Aviation, June 1, 1943, Vol. 7, No. 1, p. 39. 

Air Cargo Age as Seen by American Airlines. 
Head of Nation's Biggest Domestic Airline Looks 
into Postwar Prospects, by Kemp; Air 


July, 1943, Vol. No. 1, pp. 30- 


What You Can Do, Wherever You Live, to 
Hasten Air Cargo Benefts. Advice to New 
England Council May We!l Aid All Other Re- 
gions, by John F. Budd; Air Transportation, 
July, 1943, Vol. 3, No. 1, pp. 21-24, 34. 

Air Cargo Tomorrow as the Government Sees It; 
Air Transportation, July, 1943, Vol. 3, No. 1, pp. 
5-8, 10-12, 14-15, illus. 

Plan for Future Sales by Air Cargo, Wolfe 
urges; D and W, July, 1943, Vol. 42, No. 7, p. 63. 

Food Air Transport to Open Vast Field, by 
Clifford Guest; American Aviation, July 15, 
1943, Vol. 7, No. 4, pp. 16-17, 42ce, illus. 


Long-Range Airport Problem Needs Study. 
Terminal Facilities Separation [Passenger and 
Cargo] Aspects Analyzed by Writer, by E. J. 
Foley; American Aviation, July 15, 1943, pp. 
64-65, illus. 


Formula for Freighters. A Word about the 
“Flying Train’’ Idea; an Uneconomical Project: 
“Indicator” Looks, Not Over-Optimistically, 
into the Future and Discusses the Time-Space 
Continuum; Flight, July 29, 1943, Vol. 44, pp. 
124-125. 

Cargo Gliders: Short-Haul Solution. Cargo 
Gliders Used for Short-Haul Freight Operations 
Will Add Needed Flexibility to Our Post-War 
Airlines; by Richard C. du Pont; Air Progress, 
August, 1943, Vol. 3, No. 21, pp. 4-7, 70, illus. 


Are Air Cargo’s Prophets Really Too Conserva- 
tive? Evans Asks Comparisons with Real Cargo 
Aircraft, Weighs Air-Rail Contest, by Edward S. 
Evans; Air Transportation, August, 1943, 
Vol. 3, No. 2, pp. 31-35, illus. 


Express Rates Must Come Down “Drastically’ 
—Pogue. Says Cargo Likely to Become Highest 
Revenue Producer; American Aviation, August 
15, 1943, Vol. 7, No. 6, p. 33. 


Aviation’s Market for Air Freight, by Ralph 
E. Oursler. Air Transportation Will Not Re- 
place the Railroads, but It is Destined to Compete 
with Them in Carrying Some Specific Commodi- 
ties; Flying, August, 1943, Vol. 33, No. 2, Sec- 
tion Air Commerce, August, 1943, Vol. 1, No. 1, 
pp. 23-285, illus. 


Predict 15 Ton Loads for Cargo Planes to 
Come; Accelerator, September, 1943, pp. 1, 6. 


Merchandising by Air, by L. Welch Pogue; 
Southern Flight, September, 1943, Vol. 20, No. 
3, pp. 26-27, 30, 50, 


Parachutes in Peace. Spot-Landing of Cargo 
by the Army Foretells Uses Ahead, by John e 
McWethy; The Wall Street Journal, September 
13, 1943, Vol. 112, No. 62, p. 1, col. 1, p. 10, col. 
6. 


The Economics of Post-War Carriage of Air 
Cargo, by J. V. Sheehan; .A.E, Journal 
(Transactions), October, 1943, Vol. 51, pp. 362- 
368, illus. 

Pacific Northwest Produce Will Find Eastern 
Markets if Rushed by Air—Graddick; American 
Aviation, October 1, 1943, Vol. 7, No. 9, p. 60. 

Post-War Air Cargo Transport, by Grover 
Loening; presented at the Air Transport Meeting 
of the Institute of the Aeronautical Sciences, at 
Washington, D.C., October 26, 1943. 


FEEDER LINES 


Feeder Lines’ Future in Doubt; Air Line 
Pilot, [March]-April, 1940, Vol. 9, No. 3, p. 1 
col. 2, p. 7, col. 4. 


Jack Frye, TWA President, Comments on 
Feeder Lines; American Aviation Daily, May 
27, 1940, Vol. 9, p. 117. 

Rickenbacker and Frye Urge Air Transport 
Expansion Now: Frye Sees Feeders as Vital 
to Air Defense; Says Industry Ready; American 
Aviation, June 15, 1940, Vol. 4, No. 2, pp. 1, 12. 

Board Surveying Feeder Pick-Up Problem; 
Action Forecast in 1942, American Aviation 
Daily, December 1, 1941 Vol. 18, pp. 115-116. 


63 


Du Pont Reveals Decreasing Costs of Feeder 
Operation; American Aviation Daily, May 23, 
1941, Vol. 15, p. 109. 


Magna Charta Chapter Two, by Bill Mitcham; 
Air Facts, November 1, 1941, Vol. 4, No. 11 
pp. 23-26, illus. 

The Outlook for Feeder Pickup Routes 
[signed] E. B.; American Aviation Daily, April 
5, 1941, Vol. 14, No. 31, pp. 163-165. 


The R.F.D. Grows Wings, by Jennings Ran- 
dolph; National Aeronautics, April, 1941, Vol. 
19, No. 4, pp. 7-9, illus. 


Sources of Feeder Airline Business, by John 
H. Frederick and William J. Hudson; Journal of 
Air Law and Commerce, January—October, 
1942, Vol. 13, No. 1, pp. 54-60, No. 2, pp. 99- 
115, No. 3, pp. 212-227, No. 4, pp. 302-320. 


What Is a Feeder Airline? by John H. Frederick 
and William J. Hudson; Journal of Air Law and 
cemenen January, 1942, Vol. 13, No. 1, pp. 54- 
60. 

Feederline Memorandum No. 1; Aeronautical 
Chamber of Commerce, Inc., Washington, 1943, 
2 pp., maps. 

CAB Plans for Postwar Feeder Lines. Will 
Investigate All Phases of Feeders, Pickup, by 
Erick Bramley; American Aviation, April 15, 
1943, Vol. 7, No. 22, p. 13. 


Feeders to Grow; Postwar Expansion, Air- 
mail Service to Absorb War Flyers, Business 
Week, April 10, 1943, No. 710, p. 64. 


Feeder Lines and Local Airports in Postwar 
Planning, by C. Bedell Monro; American Avia- 
tion Daily, June 17, 1943, Vol. 27, p. 229. 


Feeder Airlines Pose Problems. Industry 
and CAB Face Four Major Decisions in De- 
velopment of New and Vital Part of Nation's 
Postwar Transport System, by John H. Fred- 
erick; Aviation, May, 1943, Vol. 42, pp. 227-229, 
378, 381-382, 385-386, illus. 


Feeder Line for the West, by James G. Ray; 
Western Flying, June, 1943, Vol. 23, No. 6, pp. 
46, 104, illus. 

Monro Urges Local Feeder Air Service 
Throughout U. S. [address before Aircraft Club 
of Detroit and N.A.A. Chapter]; American 
Aviation, July 15, 1943, Vol. 7, No. 4, p. 43. 


Postwar Issues to Be Aired at Feeder-Pick Up 
Hearing. Airlines, Manufacturers, and Others to 
Appear at Important Session, by Eric Bramley; 
American Aviation, September 1, 1943, Vol. 7, 
No. 7, p. 19. 

Routes and Operations of Feeder Airlines, by 
John H. Frederick; D and W, September, 1943, 
Vol. 42, No. 9, pp. 20-21, 57. 

Girdler Autobiography [‘‘Boot Straps’) Pre- 
dicts Pick-Up Service for Every Town; American 
Aviation Daily, September 27, 1943, Vol. 29, p. 
128. 

Prospect for Local [Air] Services, editorial; 
Aviation News, September 27, 1943, Vol. 1, No. 
9, p. 34. 

Stanton Testimon 
American Aviation 
Vol. 29, p. 132. 


Board Opens Feeder Hearings; Stanton Sees 
Mass Air Transport. s Seen as First 
Government Regulatory Body to Control a 
Transportation System Still in Development 
State; Aviation News, October 4, 1943, Vol. 1, 
No. 10, p. 8, illus. 


Braniff Proposes Air Service Defined by Trade 
Areas [at CAB Hearing]; American Aviation 
Daily, October 6, 1943, Vol. 27, pp. 177-178. 


Opens Feeder 
aily, September 28, 1943, 


FINANCE 


Air Transportation, a Growth pom Its 
Present and Future Prospects; Merrill Lynch, 
E. A. Pierce & Cassalt, New York [1941], 28 
pp. 

New Age in the Air, by A. Bancroft Wells; 
Magazine of Wall Street, June 27, 1942, Vol. 70, 
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Standard & Poor's Industry Surveys, February 24, 
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On the offensive—with new weapons for allied vic- 

tory—P-47 Thunderbolts! These fast firing heavily 

armored high altitude fighters are equipped with 

5 Wittek Aviation Hose Clamps. Today, as in the past, 

WITTEK AVIATION — Wittek Aviation Hose Clamps, known as the stand- 

ard of the industry, are being used by the nation’s 

HOSE CLAMPS leading military aircraft and engine builders. Wittek 

Manufacturing Co., 4305-15 West 24th Place, Chi- 
cago 23, Illinois. 
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What of Post-War Passenger Traffic, by Air 
between the Americas? by W. A. M. Burden; 
Foreign Commerce Weekly, June 19, 1943, Vol. 
11, p. 15. 

Patterson Predicts First Class Passenger-Mail 
Increase of 80 Per Cent [before San Francisco 
Commercial Club]; American Aviation Dasly, 
August 9, 1943, Vol. 28, p. 183 

Senator Downey Envisions Huge Air-Travel 
Agency after the War; Aviation News, August 
18, 1943, Vol. 3, No. 32, pp. 1, 7. 

Wolfe Says Post-War Decade Will See Big 
Air Traffic Gains [before Society of Automotive 
Engineers]; Aviation News, August 23, 1943, 
Vol. 1, No. 4, p. ‘12. 

To London in Ten Hours, $100? Science 
Digest, September, 1943, Vol. 14, No. 3, pp. 1-3; 
condensed from Technology Review, July, 1943. 

Let Us Be Honest. ‘Passenger Nerves’’ and 
the Future of Air Travel: the Delusion of ‘Air 
Mindedness”’ [signed Indicator]; Flight, Sep- 
tember 16, 1943, Vol. 44, pp. 308-309. 

Millions of New Air Passengers, Stanton 
predicts [before American Society of Mechanical 
Engineers, Toronto]; American Ariation Daily, 
October 2, 1943, Vol. 29, pp. 158-159. 


SURFACE COMPETITION 


Air Transportation’s Future Discussed by W. 
A. Patterson. Says Airlines Will Augment 
Rather Than Supplant Other Forms of Trans- 
portation; United Air Lines News, December, 
1942, Vol. 11, No. 12, pp. 3-4. 

Future of Aviation. Other Transport Supple- 
mented; Is Sober View [address by Hon. W. L. 
Runciman at Institute of Transport]; Modern 
Transport, December 12, 1942, Vol. 48, No. 1239, 
p. 9. 

Air vs. Rail and Water Transport in the Post- 
war World, by W. A. Patterson; Automotive and 
Aviation Industries, December 15, 1942, pp. 17- 
19, 66, 68. 

Attempted “Invasion’’ of Airlines by Surface 
Carriers Criticized [by C. Bedell Monro before 
Aeronautic Association of Boston]; American 
Aviation Daily, July 20, 1943, Vol. 28, pp. 87-88. 

Shipowners, Railroads, Bus and Truck Com- 
panies Are All Looking to the Air; Air Trans- 
portation, August, 1943, Vol. 3, No. 2, pp. 36-37. 

Transportation Integration Plan Has Tough 
Opposition, by Clifford Guest; American Avia- 
tion, August 15, 1943, Vol. 7, No. 6, pp. 19, 56. 

Airlines. They Are Bickering over Postwar 
Routes, but Stand United Against Airminded 
Surface Carriers; Tide, September 1, 1943, Vol. 
17, No. 17, pp. 22-23. 

Lea Advocates Airline Protection from Other 
Carriers; American Aviation Daily, September 
13, 1943, Vol. 29, p. 54. 

Wall Street Journal Endorses ‘Integrated 
Transportation”; American Aviation Daily, 
September 13, 1943, Vol. 29, pp. 54-55. 

Lea Wants All Surface Carriers Barred from 
Air Transport Field; American Aviation, October 
1, 1943, Vol. 7, No. 9, p. 27. 


MOTOR TRUCK 


Truck Lines Seek Air Cargo Routes. Almost 
Two-Score Carriers Bidding for Right to Oper- 
ate Air Lines in Post-War Period Face ell 
Organized Opposition; Commercial Car Journal, 
September, 1943, Vol. 66, No. 1, pp. 55, 148, 150, 
152-153, 156, 158. 


RAILROAD 


The War and After—a Challenge to Railroad 
Men [with Discussion of Competition from Air 
Carriers]; Railway Purchases and Stores, July, 
1942, Vol. 35, pp. 347-349. 


Airplanes Supplant Railroads? an answer by 
W. A. Patterson; Investment Banking, December, 
1942, Vol. 13, No. 1, pp. 36-37 

Air vs. Rail and Water Transport in the Post- 
war World, by W. A. Patterson; Automotive 
and Aviation Industries, December 15, 1942, 
Vol. 87, No. 12, pp. 17-19, 66, 68. 

Big Air Future Won’t Ruin Rails, W. A. Pat- 
terson; American Aviation, December 15, 1942, 
Vol. 6, No. 14, p. 30. 

Air vs. Rail and Water Transport in the Postwar 
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Col. Evans Urges Railroads Keep Up with Air 
Freight Progress [before Traffic Club, St. Louis]; 
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You’ve gotta hang on 


when you say 
“Giddap” to 2,000 horses 


When the pilot of a 
Republic P-47 pours 
on the soup, 2,000 surg- 
ing, throbbing horsepower yank 
him into the high blue heavens. 


When he climbs straight up he is 
literally hanging on his prop and 
engine. 


And those tons of plane, man and 
armament hold onto that engine 
with just four Elastic Stop Nuts. 


This is the kind of job that has 
given Elastic Stop Nuts the reputa- 
tion of having revolutionized 
modern aircraft construction. It’s 
the reason you find over 12,000 of 
them on the P-47 and as many as 
50,000 on some types of bombers. 


It’s all because these nuts hold fast 
—without auxiliary locking de- 
vices. Theyre applied like ordinary 
nuts. They can be removed and re- 
placed time and again without 
losing locking effectiveness. They 
stay put, and nothing, even violent 
vibration, shakes them loose. 


It’s done by the red elastic collar 
in the top. This collar clings tightly 
around the bolt threads. It absorbs 
and cushions vibration from every 
direction. The nut can’t shiver 
loose — can’t turn. 


Postwar progress will present 
countless fastening problems which 
these nuts will solve. Perhaps you 
already are studying such problems. 


LOCKED on bolt 
by the action 
of the gripping 
red collar 


PLASTIC collar 
cushions vibra- 
tion—nut con't 
shiver loose 


SEALED ot 
top to protect 

working threads 
from corrosion 


FITS any stand- 
ard bolt. Made 
in all sizes 
and types 


If so, let us know about them. Our 
engineers will be very glad to help 
work out a solution and show you 
how an Elastic Stop Nut will pro- 
vide a safer, surer, trouble-free 
fastening. 


ELASTIC STOP NUTS 


Lock fast to make things last 


BACK THE ATTACK... 


ELASTIC STOP NUT CORPORATION OF AMERICA 


UNION, NEW JERSEY AND LINCOLN, NEBRASKA 
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Accessories 


Holley Carburetor Operating and 
Servicing. Edward E. Thorp. Sup- 
ented by data on the construction 
of the Holley carburetor, detailed in- 
structions are given on how to operate 
and maintain this device. Although 
the automatic carburetor, Model H, is 
described, the advice similarly per- 
tains to Model F, which requires 
manual compensation for altitude. 
The article deals with: fuel metering 
and mixture control, stopping, in- 
stallation, carburetion (relative only 
to those difficulties that may be en- 
countered in field work), preparation 
for storage, and reconditioning after 
storage. Advantages of the variable 
yenturi throttles, with which the car- 
buretors are equipped, are noted. 
Aviation, October, 1943, pages 209- 
211, 293, 294, 297, 298, 5 illus. 

Aircraft Heating Systems. Wilbur 
W. Reaser. A critical comparison 
of three types of aircraft heating sys- 
tems is made. It is stated that the 
steam system is heavy, is unreliable 
in freezing temperatures, and requires 
frequent replacement of the boiler. 
This system is safe, however, and with 
improvements in design may be used 
for humidifying the cabin air. 

The possibility that carbon-mon- 
oxide gas may enter the cabin is said 
to be the chief objection to the ex- 
haust hot-air heating system, which is 
simplest and most reliable in cold 
weather. 

Two types of internal-combustion 
heater systems are described. It is 
explained that the one type fails to 
start in cold weather and has a short 
service life. The second type, which 
employs a different combustion prin- 
ciple, starts readily at low tempera- 
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tures, is light in weight, and has shown 
a long life in a ground endurance test. 
With the addition of a lightweight 
electric motor-driven fan, it will sup- 
ply heat independently, while the 
plane is on the ground, without using 
the engine. Mechanical Engineering, 
November, 1943, pages 775-780, 4 


illus. 


No Blowouts for Barrage Balloons. 
In an article describing plastic re- 
lease-valve assemblies for barrage 
balloons which were developed to re- 
place aluminum and save quantities 
of that material, it is stated that the 
use of plastics has made possible a 
25.7 per cent reduction in the weight 
of the valve assembly. The major 
part of the article is devoted to an 
explanation of the construction and 
operation of barrage balloons and of 
the pressure-release valves that are 
provided to prevent damage to the 
fabric resulting from changes in in- 
ternal pressure at varying altitudes. 
Modern Plastics, October, 1943, pages 
69-71, 6 illus. 

Ignition Troubles Relieved by Air 
Pump. R. L. Anderson. A descrip- 
tion of how the Chicago and Southern 
Air Lines found a solution to ignition 
harness trouble encountered with 
high-output engines. The article 
describes the development of a re- 
ciprocating-diaphragm air pump for 
supplying dry air to the ignition har- 
ness of the Cyclone engine. Air 
Transport, October, 1948, pages 64- 
66, 4 illus. 


Aerodynamics 


’ The Lateral Stability of Aeroplanes. 
H. L. Price. In this third article of a 
series on a new geometric system of 
determining the lateral stability of 
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airplanes, the variation in ‘typical 
value” parameters is discussed and 
the geometric determination of the 
complex roots of the equations is ex- 
plained. Aircraft Engineering, Sep- 
tember, 1943, pages 265-269, 6 illus. 

Utility of Statistical Method in 
Aerodynamics. Herbert G. Smith. 
It is noted that observations indicate 
that statistical methods are practi- 
cally unused in aerodynamic research. 
Making use of actual aircraft per- 
formance data, the writer gives two 
illustrations of the applicability of 
correlation methods for testing aero- 
dynamics hypotheses and establishing 
laws for predication purposes to indi- 
cate how statistically desired laws 
may supplement empirically derived 
laws to advantage. The first illus- 
tration deals with how lift depends on 
speed and the second with horsepower 
requirements. Journal of the Amert- 
can Statistical Association, September, 
1943, pages 341-345, 1 illus. 


Air Cargo 


How Army Experience Will Serve 
the Nation’s Air Transportation in the 
Post-War Period. Major Gen. Oliver 
P. Echols. In this article the Assist- 
ant Chief of Air Staff for Matériel, 
Maintenance, and Distribution gives 
some specific information on how the 
experience of the Army will aid in 
solving the nation’s air cargo trans- 
portation problems in the postwar 
period. Accompanying the article is 
a diagram showing the layout of the 
Air Service Command’s dock facili- 
ties at Patterson Field, Ohio.  Cir- 
cles indicate the possible centering 
position of portable turntables. The 
packing and loading of air cargo is 
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Bors of good men went lots of places 
with just a gas gauge, altimeter, tachom- 
eter and a hunch. 


But flying “by the seat of his pants” 
doesn’t help today’s pilot take a 20 ton 
bomber on a 1400 mile flight, bring him 
downstairs through the overcast 90 sec- 
onds from his aiming point, deposit a 
load of exzs down a chimney 5 miles 
below, and then bring him home in the 
dark, 

That takes flyers. It takes planes. 
And it takes a method for obtaining and 


evaluating information ,.. precise and 
utterly dependable information... con- 
cerning every single feature of flight 
operations. This detailed information 
is at the fingertips of every pilot, naviga- 
tor and bombardier today, placed there 
by precision instruments undreamed of 
only yesterday. The responsibility 
placed on instruments today can hardly 


be overstated. We’re assuming our share 
of that responsibility ... building Boes 
electrical and navigational instruments 


to do the job today, conceiving and test- 
ing newer ideas for tomorrow. 
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discussed. S.A.E. Journal, Novem- 
per, 1943, pages 17-19, 34-36, 10 
illus. 

Cargo Handling. George 
Herrick. The air-line material-han- 
dling problem as it links pickup on one 
aad and delivery on the other is con- 
sidered, the purpose being to bring 
together air-line ideas and material- 
handling solutions and to add, wher- 
ever possible, some of the wartime 
experience of the armed forces in 
cargo handling. The writer discusses 
postwar cargo, the experience of the 
Air Service Command, and available 
and indicated handling equipment and 
practices. Transport, October, 
1943, pages 22-27, 11 illus. 

Air Cargo by Jeep. Major T. B. 
Roberts, Jr. Based upon a record of 
Civil Air Patrol courier operations, 
the usefulness and economy of light 
planes for air transport purposes is 
examined. The favorable pay-load 
capacity of the light plane, as com- 
pared with a plane flying a radial en- 
gine or an in-line engine of 100 hp. or 
over, is indicated as being particu- 
larly adaptable to feeder-line opera- 
tions after the war. As performed by 
the South Dakota Wing of the Civil 
Air Patrol from January 1 to July 1, 
1943, the analysis of courier service 
in 65-hp. airplanes for each month 
lists the mileage, hours flown, flights 
completed, flights canceled, planes 
used, weight of cargo, pouches of 
mail, and pilots’ pay and places the 
cost of plane operation at $5.92 per 
hour. The cost per pound of cargo 
is $0.49 and the cost per mile $0.12. 
Southern Flight, October, 1943, pages 
48, 50, 1 illus. 


Air Cargo. Harry S. Pack. This 
fourth article in a series deals with the 
ground handling of cargo at terminals. 
To produce corresponding reductions 
in cost, it is shown how improvements 
in the versatility and mechanization 
of handling equipment, together with 
modernization of packaging, must be 
efiected. Descriptions are given of 
the following basic types of material- 
handling equipment in use: chain 
conveyers, belt conveyers, gravity 
roller conveyers, chutes, pallets, trac- 
tor-trailer trains, and containers. A 
list of seven factors summarizes the 
advantages of the pallet system for 
terminals or warehouses where move- 
ment and/or storage is involved. 
Flying, November, 1943, pages 12-15, 
27,14 illus. (Air Commerce Section.) 

Balance Loading of Large Cargo 
Transport. R. N. Wheatcraft. The 
writer discusses the proper weight and 
balance loading of transport aircraft, 
with particular reference to future 
targo airplanes. The subject is cov- 
ered in sections dealing with new load- 
ing problems, the determination of the 
center of gravity, weighing the loaded 
Plane, and the use of the load com- 
puter. Air Transport, October, 1943, 
pages 58, 59, 1 illus. 

Air Cargo Transportation. C. P. 
Graddick. Predicting that air cargo 
Wansportation will take its rightful 
Plece with other great cargo trans- 
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The irregularity of re- 
ceipt of publications from 
abroad necessitates the re- 
view of articles in issues 
several months late. This 
ts done to provide readers 
with information regard- 
ing foreign technical prog- 
ress as soon as the issues 
are available in the United 
States. 


portation systems of the United 
States, the writer outlines some of the 
problems of air cargo transport. He 
discusses how a great air cargo system 
can be developed without hurting the 
railroads and trucking companies and 
also considers the cost of transporting 
cargo by air. Airlanes, October, 1943, 
pages 15, 19, 2 illus. 

Air Commerce and Packaging De- 
velopment. David Goodman. A 
survey of specific developments in 
packaging techniques and materials 
that have facilitated the shipment of 
products by air. The following are 
among the improvements described 
in detail: compression of dehydrated 
foods; the dehydration method (or 
method II as outlined in the corrosion- 
preventive chapter of Army-Navy 
Specifications for Overseas Shipment) 
of shipping machinery; the use of 
wire-bound wooden boxes in place of 
nailed crates; plywood boxes; a 
fiber substitute for steel or wire strap- 
ping; “scotch” tape sealing of fiber 
drums; multiwall bags; and a paper- 
board meat pan. Flying, November, 
1943, pages 20-22, 24-26, 3 illus. (Air 
Commerce Section.) 


Air Law 


Aeronaves Beligerentes en Teri- 
torio Neutral (Belligerent Aircraft 
in Neutral Territory). This article 
points out that there is no uniformity, 
either in theory or in practice, in the 
way neutrals are to treat belligerent 
aircraft that enter their jurisdiction 
for any reason whatever. It is stated, 
as an example, that in January, 1940, 
Uruguay allowed a British airplane 
to land at Punta del Este, while 
Turkey in July, 1942, interned U.S. 
airplanes that landed on her terri- 
tory. These discrepancies are ex- 
plained by the fact that there is a 
three-way application of the neu- 
trality rules: one that applies to the 
elements of naval warfare, one to 
those of land warfare, and one to avia- 
tion proper. The first two are the 
most commonly applied, and, as far 
as the internment of aircraft is con- 
cerned, the writer holds that it should 
be allowed to remain in the neutral 
country for 24 hours, the same as a 
naval vessel. The article stresses the 
necessity for a uniform international 
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agreement of the status of neutrals 
with regard to belligerent aircraft that 
land on their territories. Aeronautica 
Argentina, July, 19438, page 6. 


Air Power 


Can Air Power Alone Bring About 
Decisive Victory? Various aspects 
of the problems of whether or not the 
war can be won by air power alone 
are discussed by an authority on the 
subject whose name is not divulged. 
Efforts of such advocates of air power 
as Douhet, Williams, de Seversky, and 
Mitchell are reviewed, as well as the 
history of the development of Amer- 
ica’s air services. In connection with 
the controversy about air power com- 
pared with land and water forces, the 
strategies of old-time military leaders 
are quoted, and the work of early and 
modern writers on military subjects is 
referred to. It is concluded that war 
is too complex to permit any simple 
answer to the questions raised about 
the relative merits of different weap- 
ons and that all must be given careful 
attention. U.S. Air Services, .Oc- 
tober, 1943, pages 13, 14, 43. 

The Coming Phase. V. L. Gru- 
berg. This article analyzes what the 
capitulation of Italy will mean in 
terms of aerial bombardment against 
vital German centers. Supplemented 
by a map illustrating the distances of 
Germany’s strategic industrial areas 
from Anglo-American and Russian air 
bases, it shows how three-way bomber 
attacks are now possible. It also 
marks the industrial areas in Ger- 
many’s rear which were hitherto out 
of reach but are now within easy dis- 
tance for bombers to travel. Such 
areas include the southern regions of 
Germany, the Plateau of Bohemia, 
Polish Silesia, Hungary, and the 
Rumanian oil fields. Additional ad- 
vantages of the Italian capitulation 
are: the relief of Allied shipping and 
aircraft lines through the opening of 
the Mediterranean and the facilita- 
tion of sending supplies to Russia. 
Flight, September 23, 19438, pages 
336-338, 1 illus. 

Air Power and ‘Festung Europa.’ 
Capt. H. A. De Weerd. The vulnera- 
bility of the so-called ‘Fortress 
Europe” to Allied air superiority is 
discussed. Reviewing the evolution 
of methods for the effective coordina- 
tion of strategic and tactical air power 
as worked out by Allied air and ground 
officers in North Africa, the writer 
indicates how application of these 
methods can defeat Germany’s plans 
of withstanding an all-out invasion of 
Europe. With the thesis that the 
primary German defense does not rest 
on concrete fortifications but on the 
mobility of the main air and ground 
reserves quartered in Central Europe, 
he explains the importance of the 
ability of Allied air power to disrupt 
lines of communications and isolate 


forces. Flying, November, 1943, 
pages 32, 33,,146, 151, 3 illus. 
Hanson Baldwin Reports... Con- 


tinuing the writer’s series of war re- 
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Fis Advancements in the techniques of die 
i casting Dowmetal Magnesium alloys 
are an integral part of Dow's long and 

intimate association with magnesium. 


Magnesium Die Castings made by Dow offer such 
advantages as low cost in quantity production, 
dimensional accuracy, weight saving by ability to 
cast thin sections and decrease in machining 


MAGNESIU 


PRODUCER SINCE 1916 


INGOTS CASTINGS FORGINGS 


Dow the 
information on magnesium-— 
covering a range from ingots to finished products 
Regardless of the form of fabrication, if this weight- 
saving metal is to be used, consult Dow. 


Long experience has made recognized 


source of authentic 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York Cleveland St. Lovis + Houston San Francisco 
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Chicago 


Los Angeles 


DOWMETAL 
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ris, this is a review of the role 
ed by Allied air power during the 
qmmer months of 1943. Events on 
the Western European, Mediterra- 
pean, and Pacific fronts are covered. 
Among the phases reviewed are the 
beginning of the Allied air “pincer” 
gfensive against Germany, the co- 
gdination of British and American 
pombing methods, the increasing 
shortage of Germany’s war weapons 
used by strategic bombardment, 
and attacks upon various Japanese 
bases. While recognizing the stra- 
tegic and tactical value of air power, 
the writer also includes an analysis 
of some of its limitations. Skyways, 
November, 1943, pages 26, 27, 68, 92, 
Gillus. 

British and German Conceptions 
of Air Power. Comments are made 
on the wide difference between the 
British concept and the German idea 
air power. It is shown that the 
Germans erred by designing military 
aircraft as adjuncts for the land forces, 
whereas Britain clearly understood 
the German error and planned for an 
opposite purpose. The effect of 
Britain’s aerial economic blockade is 
discussed. Indian Aviation, July, 
1948, pages 168-170. 


Defense Means Defeat for the 
luftwaffe. Tom Ashley. An analysis 
ofthe Luftwaffe’s weaknesses. Claim- 
ing that German air forces are not 
only insufficient in numbers but also 
lack offensive power in the form of 
long-range bombers, the writer brands 
Germany’s concentration on fighter 
production and her dependence on air 
defense as a vital mistake. He re- 
ports the quantitative reserve strength 
of the Luftwaffe and the probable 
length of time for its elimination as 
estimated by Peter Masefield. In 
variance with British opinions, how- 
ever, the writer believes that Ameri- 
can bombing methods can reduce Ger- 
man industry in one-fifth the time 
with one-fifth the bombers, bombs, 
and losses required by British meth- 
ods. The danger to the Luftwaffe 
through the necessary dispersal of its 
forces to meet the growing pressure 
on the west, east, and south is also 
indicated. Southern Flight, October, 
1943, pages 28, 29, 32, 5 illus. 


Doom of the Luftwaffe. Haupt- 
mann Hermann. An analysis of the 
Luftwaffe’s failure in Africa, written 
by a German aircraft industrialist 
under a pseudonym. Offering basic 
teasons for the failure, he indicates 
that the African campaign proved two 
things that portend the success of a 
Major European invasion: Fortifica- 
tions are vulnerable to air power, and 
the Luftwaffe is a mediocre defense 
Weapon. He claims that the big mis- 
take made by the Luftwaffe was in 
permitting the Americans to land in 
Africa so that they could gain bases 
from which they could use “shuttle” 

mbing operations over German- 
Occupied Europe. The defeat of the 

erman air force in Africa is at- 
tributed mainly to the fact that they 
did not have enough planes and lacked 
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long-range bombers. In addition, it 
is blamed on the failure of Germany’s 
leaders to grasp the strategic value of 
the situation, on the insufficiency of 


German gasoline, and, to a degree, on 
the outmoded types of planes they 
employed. Skyways, November, 1943, 
pages 30-32, 88, 5 illus. 


Transport 


Civil Air Regulations for Transport 
Category Aircraft. W. C. Mentzer. 
An article written for the purpose of 
enabling more persons to understand 
the so-called amendment 56 of the 
Civil Air Regulations applying to 
transport category aircraft. Existing 
regulations are analyzed, and normal 
flight operations and hazards are ex- 
plained, with information on the 
safety factors that are required in 
take-off, flight, and landing of trans- 
port aircraft. Each of these three 
phases is discussed in detail for the 
purpose of clarifying the new regula- 
tions and to make possible sound 
modifications of the regulations that 
may be necessitated by experience. 
Air Transport, October, 1943, pages 
28-31, 3 illus. 

Airway Traffic Control Problems. 
Maurice Roddy. A general outline of 
seven reports concerning various 
phases of air-traffic control. These 
reports are based upon the revised 
preliminary draft of the air traffic 
control problem prepared under the 
supervision of the Air Traffic Control 
Division of the C.A.A. Participating 
in the preparatory conferences were 
the Radio Technical Commission for 
Aeronautics and Technical Committee 
No. 4, composed of representatives 
of the Army, Navy, A.T.A., C.A.B., 
C.A.A., Interdepartmental Air Traf- 
fic Control Board, private pilots and 
aircraft owners, and air-line 
lots. 

Matters discussed in the reports in- 
clude: (1) principles of present-day 
air traffic control; (2) air traffic ex- 
pected in the future; (3) analysis of 
limitations in present air traffic con- 
trol systems; (4) program of im- 
mediate improvements in air traffic 
control, 1943-1945; (5) program of 
improvements in air traffic control 
to be completed by 1945; (6) long- 


range program of improvements in air 
and (7) study of air- 


traffic control; 


‘cruising power chart. 


port design in relation to airport 
traffic control. Although indicating 
the necessity for improvements in the 
handling of air traffic, the information 
given in this outline is necessarily 
limited since much of the data con- 
tained in the surveys are restricted. 
Flying, November, 1943, pages 5-7, 
27, 28, 7 illus. (Air Commerce Section.) 

Cruise Control for Flying Efficiency. 
Part IV. R. Dixon Speas, Jere T. 
Farrah, and Sanford Hinton. Continu- 
ation of a series of articles on how to 
obtain maximum flight efficiency in 
air-line operations through the proper 
control of airplane power. This 
fourth part is concerned with the 
With mathe- 
matical formulas forming the basis 
of the explanations, the use of cruise- 
control charts and the methods of 
their construction are investigated. 
Allowances for instrumental and in- 
stallation inaccuracies are covered. 
Procedures for correcting the vari- 
ables of air density, instrument error, 
and installation error by calculations 
in order to obtain the actual speed of 
the airplane from the reading of the 
air-speed instruments are detailed. 
Aviation, October, 1943, pages 203, 
205, 206, 350, 353, 9 illus. 

Three Years of the North Atlantic 
Ferry. The three-year history of 
ferrying American bombers to Britain 
is reviewed. Beginning with the or- 
ganization of Britain’s ferry service in 
1940, the article also records the es- 
tablishment of two-way service, the 
first westward winter flights across 
the Atlantic, the inauguration of the 
U.S. Army Ferrying Command, the 
conversion of the Command into a 
division of the Air Transport Com- 
mand, the growth of the Ferrying 
Division, the American-British shar- 
ing of air-base facilities, and the in- 
clusion of women pilots. Aero Digest, 
October, 1943, pages 120, 121, 240, 4 
illus. 


Some idea of the size of the Curtiss C-46 Commando is given by this photograph of 100 
soldiers standing on the 108-ft. wing span. 
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Decimal Equivalents. Accurate to four 
places. Signaled in three colors for maxi- 
mum speed in locating decimal equiva- 
lent of fraction. Saves time and avoids 
errors. Yours at no cost or obligation. 


Just send us your name, title and address. 
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The Glider and Air Transportation, 
Peter Altman. The possibilities of the 
glider for air transportation are dig. 
cussed. It is noted that a number of 
specialists in the field have made care. 
ful analyses ot the problems involved 
An analysis of the technical data indi. 
cates that the glider has certain deg. 
nite uses asa part of the air t ransporta- 
tion sysiem, but it is not the panaceg 
for the reduction of costs or for im. 
provement in load-carrying capacity 
for all phases of air cargo or passenger 
operations. Actually, its uses are 
limited to certain definite classes of 
goods and personnel. Its military 
applications are more extensive than 
commercial applications. Mid-West 
Aviation and Yachting, October, 1943, 
pages 6, 7, 19, 4 illus. 


War Booms Canada’s Air Trans- 
port. James Montagnes. An article 
describing how the war has accelerated 
the development of air transport in 
Canada and discussing the facilities 
that will enable the country to handle 
its share of postwar global air traffic, 
Canadian air transport facilities are 
described, including the two main lines 
and the several international conneet- 
ing lines. The growth of the Domin- 
ion’s air transport system is traced 
and the equipment used is mentioned. 
Air .Transport, October, 1943, pages 
60-63, 5 illus. 


Atlantic Air Service. Upon the oc- 
casion of the completion of the second 
year of operation of the transatlantic 
air service known as the “Return 
Ferry,” which has been operated by 
the British Overseas Airways Corpo- 
ration, the operations of the service are 
reviewed. Its achievements are traced 
from days beginning in August, 1940, 
with comments on the preliminary 
work that preceded the service. The 
first eastward flight is recounted and 
the expansion of the service is out- 
lined. Types of aircraft used and 
the modifications that were made on 
them are covered, and figures are 
given on the present extent of the 
operations, which have on several oc- 
casions numbered between 35 and 40 
flights in a month. Present condi- 
tions are compared with those of the 
early days and a forecast is made of 
the probabilities for postwar opera- 
tions as a result of the experience ob- 
tained from the Return Ferry service. 
Modern Transport, October 2, 1948, 
page 7. 


The Effect of Overload and Un- 


| balance on Long Range Operation. 


James B. Childers. A report written 
for the purpose of giving those di- 
rectly and indirectly concerned with 
the variation of aircraft range with 
weight an understanding of the fun- 
damental theory involved. The seri 
ous effects of overloading on airplane 
range are described. As a prelude to 
the discussion, the writer reviews some 
basic principles of aerodynamics. 
Weight Engineering, Fall, 1945, pages 
38-40, 42, 6 illus. 
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for the 


Constellation’s Cargo 


3% The Lockheed C-69, called the Constellation, 


is America’s largest, fastest and most powerful 


land-based cargo or transport airplane. 


Because this huge plane is equipped with Aerols, 


it lands with effortless ease even when heavily 


loaded. Aerols effectively cushion the Constellation 


from landing shocks, and provide complete pro- 


tection to the plane, crew, and cargo. 


THE CLEVELAND PNEUMATIC TOOL COMPANY 
AIRCRAFT DIVISION «+ «¢ CLEVELAND 5, OHIO 
Also Manufacturers of Cleco pneumatic tools for the aircraft and gen- 


eral industry, Cleco sheetholders, Cle-Air shock absorbers for trucks 
and buses,and Cleveland rock drills for mining and construction work. 


*THE SHOCK ABSORBING UNITS ON AN AIRPLANE'S LANDING GEAR; THE NAME IS DERIVED 
FROM THE WORDS “AIR" AND “OIL"—THE FLUIDS USED TO DISSIPATE THE LANDING SHOCKS 


|) 43 
4 
3 
1 
4 
j 
| | 
\ 
\ 
\ 


AERONAUTICAL ENGINEERING REVIEW—DECEMBER, 1943 75 


Exclusive A.S.P. Features 


Protected Valve Seat: 
The A.S.P. Valve seat, is an in- 
tegral part of the valve body, safe- 
ly below the surface. Always pro- 
tected during storing and handling. 


Flutterless Poppet: 


The A.S.P. phenolic poppet causes 
minimum pressure drop—does not 
flutter. Small tear-drop cone in 
poppet streamlines the flow—re- 
duces resistance. Tests to 50,000 
reciprocations at 275° F. devel- 
oped no breakdown or distortion. 


j 
Fool-Proof Assembly: 

The body of the A.S.P. Check 
Valve is constructed so that the 
phenolic poppet can be installed 
only one way—the right way. Pop- 
pet chamber is machined in body 
in such a way that it is impossible 
to place the poppet improperly. 
Poppet will fit on/y in the outlet. 


{ 


Up goes efficiency. Down comes inventory. Here are 
TWELVE valves in ONE. This new A.S.P. Check 
Valve operates efficiently in any position, is unaffected 
by variable pressure, vibration, altitude. Yet it's 16% 
lighter and has 100% to 300% greater fluid flow than 
ball check valves! 

Tool crib inventory can be greatly reduced because 
one AS.P. Valve body, with two of four types of 
adaptors, produces every standard combination of AN, 
AAF, Internal and External Pipe connections. 

New design eliminates possibility of mis-assembly. 
Poppet will fit-in only the right way. Valve seat is 
in body, can’t be marred during storing and handling. 


AMERICAN Screw Provucrs 


7000 AVALON BOULEVARD + LOS ANGELES + CALIFORNIA 
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ANTENNA TENSION | 


GENERAL TIRE | 


AVIATION PRODUCTS 
AT WORK FOR 
VICTORY 


CRASH PADS 
CABIN ENCLOSURE SEALS 
EAR PHONE CuPs 
HIGH ALTITUDE OXYGEN MASK 
RINGS FOR 
INTENNA TENSION UNIT 


UIPE BELT (MAE WEST BELT) 
PARACHUTE BOAT (ONE MAN RAFT) 


EAR PHONE CUPS 
HIGH ALTITUDE OXYGEN MASK 


RIPE BELT (MAE WEST BELT) 
RUBBER STICK CONTROL GRiPs 


HANDLE FOR WOBBLE PUMP 
CRASH PADS 
INT BOARD SUSPENSION UNITS 


PARACHUTE BOAT (ONE MAN RAFT) 


“GROMMETS FOR INSTRUMENT PANEL 
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~ 
i SEAL FOR TAIL FLIGHT LIGHT 
WEATHERING Seat 
TAIL WHEE 
FOR LANDING LIGHTS 
TAIL WHEEL TIRES ond TUBES j 


GROMMETS for 
CONTROL SYSTEM CABLES 


STANDARD TUBING—PAWNEL TO AiR 
SPEED VENTUR) 


MAIN LANDING TIRES and TUBES 


MAIN LANDING WHEELS end BRAKES 


SHOCK STRUTS 
“O” RINGS for SHOCK STRUTS 
SEALS for RETRACTING DOOR OPENINGS 
MASTER CYLINDER (BRAKE OPERATION) 


RUBBER WING WALK TREADS 


GROMMETS FOR FIREWALL INSTALLATION 


MP DIAPHRAGMS 
(FUEL PUMP) 


ENGINE MOUNTS 
(RUBBER DYNAMIC SUSPENSION SUPPORTS) 


NOW! You Can Determine 


” A Correct Aircraft Tire Pressure 
er in Just 60 Seconds ... with the 
GENERAL DEFLECT-<« 


%®& Not until the war is over . . . not until it can all be told... 
will the tremendous part being played by miscellaneous rubber 
aircraft parts be fully known. But they’re there! The General 
Tire & Rubber Company alone makes hundreds of parts... 
gaskets, grommets, brake boots, pump diaphragms... anything 
molded or extruded, synthetic or natural! 


+O 


<_ No graphs, charts, scales or air 


pressure gauges mecessary 
simply use the General Deflect- 
O-Gauge and air hose! Write for 
free instruction folder—Address: 
Aviation Division, The 
General Tire 
i , Akron, O. 

And every item produced is a specialty. There are no “stock rs oom 
items.” Your inquiry gets immediate attention . . . is the signal 
for a corps of trained engineers to swing into action .. . to 
produce for you the most efficient, economical and effective 
performance of that part! So, special “problem” or otherwise 


+» write, wire or call General today! 


a 


GENERAL 


AIRPLANE TIRE 


“Extruded or molded ... synthetic or natural... General can make it!” 
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PERIODICALS 


Airplane Descriptions 


German Aircraft Structures. A 
two-part article dealing with the de- 
ign and constructional features of 
captured German airplanes. From 
information released about an exami- 
gation of eight German aircraft types 
by the British Ministry of Aircraft 
Production, a comparison is made 
which traces the main trends of Ger- 
man aircraft design. Fuselages and 
wing structures of the Do 217, Me 
210, and FW 190 are described in 
detail, while points of interest in the 
following planes are also mentioned: 
Heinkel He 111, Junkers Ju 87 and 
§8, and the Messerschmitt Me 109 
and 110. Attention is directed par- 
ticularly to the universal use of I- 
section wing spars and the fact that 
fuselage construction is characterized 
by few transerve frames and numerous 
stringers. 

The second and concluding install- 
ment covers details on secondary 
structures, trends in the design of tail 
wits, control surfaces, engine mount- 
ings, and undercarriages. A _ table 
lists the weight summaries for repre- 
sentative aircraft types. Flight, Sep- 
tember 9, 1943, pages 289-292, 8 illus.; 
September 16, 1943, pages 315-319, 
19 illus.; “Structures of German Aero- 
planes,’ The Aeroplane, September 10, 
1948, pages 294-299, 9 illus.; ‘‘The 
Structures of German Aircraft,’ Air- 
craft Production, October, 19438, pages 
495-501, 16 illus.; Comparison of 
Structural Details of Leading German 
Aircraft,’ Commercial Aviation, Sep- 
tember 1943, pages 90, 92, 96, 98, 7 
ilus.; “Structures of German Aero- 
planes,” Modern Transport, September 
ll, 1943, pages 6, 7, 2 illus.; September 
18, 1943, pages 6, 7, 2 illus.; ‘“‘Weld- 
ing and Other Assembly and Fabrica- 
tion Methods Used on Eight German 
Aircraft Types,” Sheet Metal In- 
dustries, October, 1943, pages 1793 
1800, 14 illus. 

Our Postwar Lightplane. Carl 
Friedlander. The line of light planes 
that Aeronca will manufacture after 
the war is described by the company’s 
president. It is stated that the com- 
pany already is aiming at three post- 
war models to sell at $1,000, $1,500, 
and $2,000, respectively..... These 
three will consist of a trainer, a high- 
wing cross-country airplane for the 
average private aviator, and a low- 
wing, high-speed plane. It is stated 
that the manufacture of a four-place 
family plane is also contemplated. 
he part Aeronca has taken in the 
development of light planes is out- 
lined. Air Trails, November, 1943, 
pages 22, 23, 77, 6 illus. 

Design Analysis of the Fleetwings 
BT-12.. David Baker. With par- 
ticulars given on the basis of a part- 
by-part breakdown, the design of the 
Fleetwings BT-12 is examined in de- 
tail. Perspective drawings, photo- 
gtaphs of the major components, and 
ata on weights and measurements 
supplement the design and structural 


information. A basic trainer built 
for arduous flying conditions and 
simplicity of maintenance, the BT-12 
is described as America’s only stain- 
less-steel airplane. The study of the 
BT-12 is divided into the following 
arrangements: Beginning with main- 
tenance considerations, stainless steel 
construction, the fuselage, and center 
wing section, it goes on to investigate 
the outer wing panels, ailerons, wing 
flaps, empennage, and elevators and 
then discusses the fin and rudder, sur- 
face controls, landing gear, and engine 
and accessories. Aviation, October, 
1943, pages 119-132, 356, 27 illus. 

News from France. A report on a 
number of new types of French multi- 
engined airplanes, which, the author 
states, are liable to be commandeered 
by the Luftwaffe. In the transport 
and bomber classifications, data are 
included on the following types: 
Maubouss'n M-400 twin-engined bi- 
plane transport; Farman 2234 four- 
engined bomber; §.0.-30N and 
30R four-engined, mid-wing mono- 
plane transports; Bloch 161 four- 
engined, low-wing monoplane trans- 
port; Bloch 800 feeder-route trans- 
port, also known in its two versions 
as the 8.0.-90 and the §.0.-91; Far- 
man “Gypsy” twin-engined, low- 
wing monoplane feeder transport; 
Potez 662 four-engined, low-wing 
monoplane transport; Amiot 356 
twin-engined, all-metal cantilever 
monoplane for long-range freight car- 
rying; and the Bréguet 500, a twin- 
eng ned transport monoplane. Sev- 
eral training and sporting planes are 
also noted. These are: The Holste 
20, Payen Pa 222 and 225, Maubous- 
sin M-202, Mauboussin M-300, Mau- 
boussin M-400, Stark A.S. 20 and 
30, and Delanne T-20. Brief in- 
formation is given on the structure, 
dimensions, engines, and performance 
of these planes. The Aeroplane, 
September 24, 1948, pages 358, 359, 
13 illus.; French Aircraft 
Industry,’ Flight, September 30, 
1943, pages 359-362, 12 illus. 

The Army Aircraft Roll of Honor. 
Brief descriptions are given in tabu- 
lated form of the forerunners of 
present-day military aircraft. Their 
histories are summarized, with dates 
and service assignments. The types 
are classified under pursuit, bom- 
bardment, and attack-bombardment 
groups. Weight Engineering, Fall, 
1943, pages 12, 13, 1 illus. 

The Tunisian “Aero Show.” Part 
II of an article reviewing Axis aircraft 
types captured in the North African 
campaign deals with the features and 
armament of fighters, fighter bombers, 
bombers, and dive bombers used by 
the Italians and Germans. Among 
the planes mentioned are the: Me 
109G and 110G Series, Me 210A-1, 
FW 190, Fiat G50, M.C. 200 and 202, 
Re. 2001, Ju 88 series, He 111, SM 
79 and 84, Cant. Z 1007, Piaggio P. 
108, Ju 87D, and Hs 129. Flight, 


one 9, 1943, pages 277-280, 8 
illus. 

The Avro Civil Lancaster. A brief 
description is given of modifications 
made on the four-engined Avro Lan- 
caster bomber to convert it for trans- 
port duties. It is stated that a con- 
verted Lancaster has been flown by 
Trans-Canada Air Lines on trans- 
atlantic service for mails and official 
passengers to and from the Canadian 
forces and that other Canadian-built 
Lancasters are also to be used in this 
service. The dimensions, perform- 
ance, and other data are outlined and 
a three-view drawing is included. 
The Aeroplane Spotter, October 7, 
1943, page 231, 2 illus. 

The Hellcat. Leonard Engel. A 
description is given, so far as released 
information will permit, of the Grum- 
man F6F Hellcat, carrier-based Navy 
fighter. It is stated to incorporate 
features of the F4F Wildcat and the 
TBF Avenger. The characteristics 
that give it maneuverability, climb, 
and acceleration are included. The 
development of the design is recounted 
and its construction is described, with 
information on the points of similarity 
to, and departure from, the designs of 
its predecessors. Illustrations include 
sketches based on available informa- 
tion and photographs. Air Trails, 
November, 1943, pages 24, 25, 101, 
5 illus. 

The Taylorcraft Auster. Struc- 
tural, design, and performance char- 
acteristics of the British Taylorcraft 
Auster are described. Used by the 
British since the beginning of the war 
for artillery spotting and communica- 
tions, this light plane is said to pos- 
sess simplicity and robustness as the 
keynotes of its design. Its fuselage 
is a welded steel tube structure, its 
wings have wooden spars and Birma- 
bright ribs with drawn sections, and 
its covering is fabric. Modifications 
between the Auster I and the Auster 
III are marked. The first is powered 
by a Cirrus engine and the latter by a 
Gipsy Major. In addition to draw- 
ings and photographs of the Auster, 
the article also includes a list of the 
plane’s main dimensions. Flight, Sep- 
tember, 23, 1943, pages 332-335, 13 
illus.; ‘‘The Army’s Austers,”’ The 
Aeroplane, September 24, 1943, pages 
356, 357, 4 illus. 

Handling. ..The Anson V. Ronald 
A. Keith. Refinements incorporated 
in the Anson V are described and the 
flying qualities of this trainer are out- 
lined. A comparison is drawn between 
this improved model and the earlier 
Avro Anson 1. Unofficial specifica- 
tions of the Anson V are listed and dis- 
cussed. These specifications include 
both performance figures and design 
data. Canadian Aviation, October, 
1943, pages 53-55, 4 illus. 

The Messerschmitt Transport. 
From specimens captured in the 
Middle East, details are given on the 
Messerschmitt Me 323 transport air- 
plane. Developed from the Me 321 
Gigant powered glider, the outstand- 
ing feature of the transport is its huge 
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It’s four years old. Back in 1939, Bendix engineers began experimenting with plastic poppets* for hydraulic 
check valves ...a bold step when dural poppets and hardened steel seats were universally used. After 
many months of development, of proving and re-proving, of half-million cycle life-tests on a single valve 
. .- Bendix check valves were offered to the aviation industry and accepted. 1943 finds Bendix plastic 
poppet check valves on every fighting front ...in service on more than 20 military airplanes including 
the P-38, the B-17, the B-24, and the A-20. They are approved as AN-6207-4-6-8-10 & 12 and by the 
Society of Aeronautical Weight Engineers. The leadership which they have attained today has proved 
the soundness of Bendix engineering. Complete engineering data on Bendix check valves will be sent on 
request to airframe engineering personnel. Bendix 
Aviation Ltd., North Hollywood, California. Sales m F ° 
Engineering Offices in St. Louis, Dayton & New York. “Ben Aix A viation, ltd. 
NORTH HOLLYWOOD, CALIF. 


*An exclusive Bendix Aviation, Ltd., development, U.S. Patents Pending. 
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Several drawings illustrate the 
gructural scaffolding, the massive 
fooring, the undercarriage layout 
and nose arrangement, and the inter- 
gal construction of the fuselage frame. 
The Aeroplane, September 24, 1943, 
page 354, 5 illus. 


Airports 


Big Depot. Capt. Arthur F. Spaeth. 
An article on the Spokane Army Air 
Depot, operated by the U.S. Air 
Service Command. In addition to a 

eral idea of the depot’s physical 
gtup, the writer gives an account of 
the supplying, servicing, and repairing 
wetivities carried on there. Flying, 
November, 1943, pages 49, 50, 5 illus. 

Effective Signal System for Ir- 

Fields. J. P. Gaty. Asystem 
@ signals, particularly recommended 
fr the operation of planes from air- 

having terrain irregularities 
gad crowded installations, is outlined. 
Thstalled by the Beech Aircraft Cor- 
tion at one of its factory airfields, 
system consists of a set of signals 
fown from a special yardarm mast 
Ieated on top of the factory building 
‘and visible at any position on the field 
@in the air within a range of three 
files from the plant. Four primary 
‘gals and four combinations of two 
tach of the primary signals provide for 
‘ght landing directions. Southern 
a October, 1948, page 55, 2 

8. 


Control Becomes Mobile. ‘‘Spot- 
ter.” A description of how a mobile 
control truck is used to direct the 
landing of aircraft at an airfield in 
Britain. It is explained that the air- 
drome control officer in this truck has 
authority over every aircraft taking 
of or landing. The advantages of 
this method of aircraft control are 
outlined. Canadian Aviation, Oc- 
tober, 1943, pages 90, 92, 1 illus. 


Armament 


The Great God Firepower. Alexis 


draulic Dawydoff. An illustrated article on 
the armament of modern military air- 
After craft. The fundamental requirements 
of aircraft guns are named and dis- 
le valve cussed. The fighting equipment of 
: outstanding Allied airplanes is de- 
plastic scribed. Air Trails, November, 1943, 
cluding pages 20, 21, 70, 8 illus.; ‘‘Our Air- 
trait the Most Formidable in the 
by the Skies,” Aero Digest, October, 1943, 
pages 122-124, 7 illus. 
proved 
sent on Avigation 


Mathematics of Direction-Finding 
Navigation. Tappan Collins. The 
purpose of this article is to show that 

ere is a valid and practicable mathe- 
matics of direction-finding navigation. 
To illustrate how the typical problem 
of direction-finding ‘navigation is 
tlved mathematically, a specific 
‘lution is outlined. The problem is 
worked either from an assumed lati- 
tude or an assumed longitude. Aero 
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The views and opinions 
expressed in this section 
are exclusively those of the 


writers or publications 
named. They are in no 
case to be construed as 


those of the Aeronautical 
Engineering Review or the 
Institute of the Aeronauti- 
cal Sciences. 


Digest, October, 1943, pages 125, 235, 
2 illus. 

Navigation Without Tears. Navi- 
gator. A simple navigational instru- 
ment to include correction of “track 
error” is suggested. Demonstrating 
the limitations of the track error 
method usually employed for figuring 
alteration of course, the writer de- 
scribes the construction and operation 
of the proposed device. A drawing 
of the computer illustrates the expla- 
nation of its operating principles. The 
Aeroplane, September 17, 1943, pages 
330, 331, 5 illus. 


Business and Finance 


Airlines Need Special Policy for 
Depreciation. H. C. Westwood. 
Based on a study of a comprehensive 
report on depreciation in public 
utility regulation by the National As- 
sociation of Railroads and Utility 
Commissioners, this discussion covers 
some of the particular problems of the 
air transportation industry. It is 
shown that not all of the problems en- 
countered by earlier forms of trans- 
portation are applicable to air trans- 
port and that the question of depre- 
ciation is a problem of quite different 
significance from that in other indus- 
tries. This is attributable to the low 
ratio of capital investment to gross 
revenue. Figures are quoted showing 
the relative book value of plant per 
dollar of gross revenue for 1940 for 
electric utilities, telephones, manu- 
factured gas, and railroads ranging 
from $3.98 to $5.22, whereas the rate 
for domestic air lines in the same year 
was placed at about $0.60. The con- 
nection of this low ratio of plant in- 
vestment to a depreciation policy is 
discussed in the light of the attitude of 
regulating bodies toward the air car- 
riers. Comments are made on the 
dangers of fluctuations in the rate 
bases and the depreciation figures al- 
lowed, and it is urged that the air 
transport industry should be freed 
from the restrictions imposed by tra- 
ditional formulas for figuring de- 
preciation applying to other classes of 
public utility services. Another fac- 
tor to which attention is directed is 
the vulnerability of its equipment to 
unexpected obsolescence. 

A point is made of the theory that 
the purchases of equipment by the air 
lines have an important bearing upon 
the volume of business needed to sup- 


79 


port a sound aircraft manufacturing 
industry and that depreciation policies 
should be so established as to provide 
adequate funds for the purchase of 
replacement equipment. It is stated 
that, although depreciation may not 
be a means for financing replacements, 
the depreciation policy and the re- 
placement purchases of a given com- 
pany or industry are obviously closely 
connected. The peculiar needs of 
the air transport industry are stressed 
with regard to the wisdom of per- 
mitting a company to prepare, in a 
period of abnormally high profits, for 
an anticipated later period of depres- 
sion. It is also noted that provision 
should be made for unusual expenses 
such as those involved in converting 
from a war status to a peace status. 
In conclusion it is urged that special 
study be given to the matter of air- 
carrier depreciation. American Avia- 
tion, October 15, 1948, pages 41, 42, 
1 illus. 

You Can’t Write Profits in Red 
Ink. Raymond L. Hoadley. An 
analysis of the real “war profits” of 
aircraft manufacturers. It is shown 
that, despite reports to the contrary, 
earnings and dividends have declined 
while sales have skyrocketed. In 
addition, some of the risks and uncer- 
tainties that must be covered by the 
profits on invested capital are indi- 
cated. These include the liquidation 
of inventories after the war and the 
use of available cash reserves to meet 
tax liabilities. An unfavorable com- 
parison is made between the position 
of the aircraft manufacturers with 
regard to postwar reserves and that of 
the automotive and steel industries. 
As proof of the unsatisfactory ratio 
of the airplane manufacturers’ current 
assets to their current liabilities, it is 
reported that their equities are being 
regarded with disfavor by investment 
dealers. A chart gives a comparison 
of the 1941 and 1942 sales, net profits, 
and dividends of 16 primary aircraft 
manufacturers. Another chart por- 
trays the relationship of available 
‘cash to the aggregate amounts in- 
volved in renegotiations and taxes in 
the cases of three aircraft companies, 
three automobile companies, and three 
steel companies. A third chart com- 
pares postwar reserves of the same 
groups. Aviation, October, 1943, 
pages 114-116, 322, 325, 4 illus. 


Insuring the Airlines. Kenneth 
Force. An analysis of methods of in- 
suring air lines, based in part on the 
Air Transport Association insurance 
study. 

Two cooperative plans are outlined, 
with information on the suggested 
methods of operation. Present prac- 
tices and policies in the aviation in- 
surance business are commented upon. 
Charts show present air-lines insur- 
ance arrangements and the Air Trans- 
port Association plan. Air Trans- 
port, October, 1943, pages 42-44, 46, 
48, 49, 51, 68, 3 illus. 

Favoring Factors for Aircraft In- 
vestments. H. L. Federman. The 
writer discusses his reasons for be- 
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Every South Wind is individually performance-tested before 
shipment. On test board below, performance of the 50,000 
Btu/hr. model 906A can be quickly and thoroughly tested. 


Like aircraft companies, Stewart- 
Warner is equipped to duplicate 
altitude pressures over 40,000 
feet, and temperatures as low 
as 70° F. below zero. 
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of EVERY SOUTH WIND HEATER 


Is Your Assurance of 


“HEAT To COUNT ON” 


EWART-WARNER has a unique advantage in 
field of aircraft heating ...a head start 
of years in ferreting out previously unknown 
requirements for heater operation under actual 


service conditions. 


And fortunately, we were equipped to profit 
from these lessons. Thus the thousands of South 
Wind Heaters now streaming to every fighting 
front are not “bright ideas,” but practical, proven 
developments in the aircraft heating field. 


No company outside the aircraft industry 
itself has developed such complete equipment 


for proving heater performance under practical 


operating conditions, from the first stages of de- 
velopment to shipment of the finished product. 


From the completion of the first hand-made sample of 
: a new model, practical service conditions are used as 
left is a typical example, used to certify every a guide to checking performance. 


Model 906A South Wind coming off the pro- 


duction line. Here, in a few moments, vital 


The production testing panel shown at the 


performance factors can be measured—heat out- Thus “heat you can count on” is not an acci- 
put, efficiency, ventilating and combustion air dent with South Winds. Before it leaves the 
aianil pressure drop, ease of starting, and operation factory, the performance of every heater has 
slicate of accessory controls. been checked and proved. 
10,000 
1s low 


So 4 Mi; f j LE Another Product of 
WARNER 


WARNER 


HEATER DIVISION, STEWART-WARNER CORPORATION, CHICAGO, ILLINOIS = 
West Coast Office: Stewart-Warner Aircraft Heater Engineering and Service, 
1273 Westwood Blvd., West Los Angeles, California 
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WE WANT 
ENGINEERS 
WHO WILL 
MAKE GOOD 
FIGHTERS 


Aeronautical Engineers... 
Specialists in static and 
vibration test...Design 
Engineers...Stress Analysts 
Aerodynamicists . . . Layout 


Men ... Loftsmen. 
© Get in the fight. 


© Help us build more and 
better fighters for the Navy! 


@ Write details of avail- 
ability, education and 
experience to EASTERN 
AIRCRAFT Division, General 


Motors, Linden, New Jersey. 


EASTERN 
AIRCRAFT 


DIVISION OF GENERAL MOTORS 


LINDEN, NEW JERSEY 
Statement of availability required 
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lieving that the stocks of aircraft 
manufacturing companies are due for 
an upward trend. Explaining the 
salient features of the 1942 Revenue 
Act and its ‘‘carryback”’ provisions as 
they may be constructively applied to 
aircraft builders, he shows why the tax 
laws may be a means of inducing in- 
vestments to flow into such depressed 
groups as aircraft shares where it 
is evident that any accrual of market 
prices will not occur in the immediate 
future. He also notes that, in con- 
sideration of .profit limitations, ques- 
tion as to the advisability of continued 
investment in ‘peace’ stocks may 
cause the pendulum of public enthusi- 
asm to swing toward the deflated 
groups of securities, among which the 
aircraft manufacturers are numbered. 
Other favorable factors that he men- 
tions are the effort to amend the rene- 
gotiation law to permit larger postwar 
reserves from current earnings and 
popular recognition of the fact that 
investment of actual company funds 
in plant capacity during the war has 
been small. Aviation, October, 1943, 
pages 173, 3138, 314; ‘Aircraft Indus- 
try’s Weakness Is Capital,’ National 
Aeronautics, October, 1943, pages 39, 


40. 


Civil Aviation 


Work of the Air Registration Board. 
A report by the chairman of the Brit- 
ish Air Registration Board for the 
year ending March 31, 1943, indi- 
sates that the board continued to be 
mainly concerned in carrying out its 
normal duties and, although work for 
the Royal Air Force continued, it 
was on a scale even smaller than dur- 
ing the previous year. The increasing 
general activities of the board reflected 
the fact that the contribution of civil 
aviation to the war effort further dem- 
onstrated its value. The report notes 
that an increasing number of civil 
aircraft registered in Great Britain 
are of American manufacture. 

Other subjects treated in the report 
include a note that the board had 
made no recommendations for cer- 
tificates of airworthiness for proto- 
type British aircraft, compared with 
only one such recommendation in the 
preceding year which had been for the 
de Havilland Mosquito. Figures are 
given on the “subsequent”’ certificates 
on which recommendations were 
made, as well as recommendations 
for the renewal of existing certificates, 
these having shown an increase in the 
year under review. Information is 
also given about the number of modi- 
fications to existing aircraft approved 
during the year. The activities of the 
board with respect to applications for 
approval of the inspection organiza- 
tions of companies are related, and 
the number of licenses granted and 
renewed for aircraft engineers are 
included. Reference is made to the 
publication of a handbook covering 
the duties of licensed aircraft engi- 
neers. The report includes a note on 
progress made in the joint efforts of 
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pioneers with parts 
and hydraulic 


equipment 


Fleetwings B2 J2 Gun Turret Valve 


PRODUCTION SHORTCUT A special tool for spin- 
ning a radius on aluminum tubing ends has 
been developed by an alert Fleetwinger. With it, 
tubing can be fed continuously through the 
lathe shaft, turret-cut to length and spun toa 
more perfect radius with a special ball-bearing 
spinning tool-wheel. The operation eliminates 
several time-consuming operations including 


separate chucking of pre-cut tube ends. 


FLEETWINGS HYDRAULIC ACTUATING CYLINDER 
There are many applications for this versatile 
plane part. Its most common use is the operat- 
ing of wing flaps. The cylinder is designed with 
O ring packing and a piston scraper ring. These 
prevent leakage and remove foreign matter 
from the piston surface respectively. Bosses are 
threaded to latest AN specifications. The 
cylinder will actuate at all temperature extremes 


and has an operating pressure of fifteen hun- 


dred psi. 


THE ARROW, Fleetwings’ pocket-size monthly 
magazine, is filled with “‘plane”’ talk for air- 
minded people. Rather than just a house organ 
for Fleetwings employes, the ARROW is fast 
becoming a goodwill ambassador for the workers 
it represents. In any one 
issue, you can find 
enough news and pro- 
duction hints to reward 
you handsomely for the 
time you spend in writ- 
ing for your copy. Send 
your request on your 
company stationery to: 
THE ARROW, Fleet- 
wings, Division of Kaiser 
Cargo, Inc., Bristol, Pa. 


= FLEETWINGS> 


Division of Kaiser Cargo, Inc. 


BRISTOL > PENNSYLVANIA 
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MEET OUR FINAL INSPECTOR! 


His tests help give our fighters more staying power! 


@ He works on the Van Dorn shooting range 
where our aircraft, tank and gun armor receive 
their final inspection. And the high-powered 
tiles and latest types of ammunition he uses 
provide a sure-fire test of bullet resistance and 


fighter protection. 


Important as his job is to our fighting men, he’ll 
be glad when he can lay down his guns and 
resume his peacetime duties—testing the endur- 
ance which Van Dorn builds into metal products 
of all kinds. But when he does, he will find his 
old job is much different. 


He will see how the new metal working know]- 
edge we gained through war production has 
added a lot to our 65 years of experience. He 


will test many new metals and new uses for them. 


He will inspect improved types of construction 
derived from new fabricating techniques. He 
will see the results of many new, modern addi- 
tions to Van Dorn’s vast range of heat treating, 


welding and machining equipment. 


These are just a few of the improvements to 
come in Van Dorn’s postwar metal fabricating ser- 
vice to industry. And before V-day, many others 
will be developed which will have an equally 
important bearing upon the appearance, utility, 


service and cost of the products of the future. 


™ VAN DORN 


IRON WORKS COMPANY 


CLEVELAND 4, OHIO 


SPECIALISTS IN METAL FABRICATION AND HEAT TREATMENT SINCE 1878 
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MERIA 
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© Instrument control panel used by a prominent aircraft engine manufacturer 


N this modernly equipped test 
room Meriam Manometers 
contribute to the efficient testing 
of aircraft engines by the speedy, 
accurate measurement of pressures, 


vacuums and differential pressures. 


The Meriam inclinometer, directly 
above the cell window, measures 


air flow to the engine. 


The inclinometer and all of the 


— THE 


manometers are provided with 
fluorescent lighting for utmost 
comfort and visibility in reading. 
Speed, accuracy, convenience dis- 
tinguish the equipment —all typi- 
cally Meriam features. 

If you have a measurement or test 


problem, let’s discuss it. 


THE MERIAM COMPANY 
Since 1911 
1991 West 112th Street ¢ Cleveland 2, Ohio 
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the Air Registration Board and the 
Department of Civil Aviation toward 
the revision of the Air Navigation 
Directions. Modern Transport, Oc- 
tober 16, 1943, pages 7, 15. 


Companies 


Cross Country Colossus. Marking 
the 18th anniversary of what is now 
Transcontinental & Western Air, Inc., 
the history of this air-line company 
isunfolded. The emergence from four 
predecessor companies is traced— 
namely, Western Air Express, Stand- 
ard Airlines, Maddux Airlines, and 
Transcontinental Air Transport. The 
men who have most actively partici- 
pated in T.W.A.’s history are men- 
tioned, and data on various planes 
which have been used in its operations 
are included. Air News, September 
15, 1943, pages 28, 29, 50, 13 illus. 


Design Approach for Long Range 
Aircraft. PartII. Robert V. Boname. 
The second part of a continued article 
outlines the application of design 
calculations to the development of a 
fying boat for a nonstop transatlantic 
run from Europe to the United States, 
meeting the most adverse conditions 
éxpected. Four secondary require- 
ments are specified as: (a) operation 
at not more than a 10,000-ft. altitude; 
(b) equipment with at least four inde- 
pendent power plants; (c) rate of 
climb at least 300 ft. per min. at 70 
per cent of total rated b.hp. with 
plane at full gross weight and one 
engine stopped at end of take-off run; 
(d) landing speed not in excess of 72 
m.p.h. with gross weight reduced by 
one-half the normal load of fuel. 

Assuming conservative estimates 
for propeller efficiency, specific fuel 
consumption, and lift coefficient, 
equations developed in the first part 
of the article are applied, and the 
graphic solution is worked out. Re- 
sults are summarized in curves and 
tables. Assum: cions upon which the 
computations are based are explained 
with regard to the wing airfoil, tail 
area, hull, and drag of engine nacelles 
and tip floats. These data are then 
applied to an estimation of power 
needed to produce the desired per- 
formance. Calculations for estab- 
lishing the relationship of the wing 
area to the weight are developed, as 
well as speed and fuel consumption. 

One of the main points stressed is 
that certain fundamental factors, 
such as wing loading and aspect ratio, 
appear to be closely related within 
the limits of a satisfactory solution for 
long-range design and should not be 
considered as independent variables. 
From the point of view of pay-load 
analysis, it is not only the influence of 
these factors on aerodynamic per- 
formance which counts but also their 
Influence on structural weight and 
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Control Equipment 


Remote Control. Some brief data 
are given on a new Westland electrically 
operated unit for the remote control of 
aileron, elevator and rudder trimming 
tabs, fuel cock, and similar applica- 
tions. 

It is reported that essentially the 
control is composed of a small re- 
versible electric motor, operating 
through spur reduction gearing and a 
screw jack, the stroke of the jack 
being adjustable to different lengths. 
Limit switches cut off the current 
supply at each end of any selected 
stroke, and a small magnetic brake 
may be fitted to stop rotation of the 
motor as soon as the current is cut off. 
Aircraft Production, October, 1943, 
page 472, 1 illus.; ‘Electric Remote 
Control,” Flight, September 30, 1943, 
page 373, 2 illus. 


Design 


fuel load needed. It appears also that 
from the point of view of sound eco- 
nomic operation some sort of com- 
promise is necessary between the two 
solutions of increased fuel load on the 
one hand and of increased structural 
weight (caused by larger wing area 
and aspect ratio) on the other. Sug- 
gestions are made for the criterion of 
value for such a compromise. 

In closing, the writer discusses a 
few of the points that frequently seem 
to be confusing—namely, the altitude 
effect and the optimum number of 
engines. The favorable and unfavor- 
able factors involved in operations at 
high altitudes are reviewed with re- 
spect to fuel consumption and, con- 
sequently, to the range of the plane. 
The advantages and disadvantages of 
power equipment with four or six 
engines are compared, and the opinion 
is expressed that whenever it will not 
produce an exaggerated increase in 
structural weight and minimum para- 
site drag, future designs for the larger 
machines will incorporate a multipli- 
cation of power plants. Aviation, 
October, 1943, pages 153-155, 326, 
329, 330, 333, 334, 337, 338, 341, 
6 illus. 

Conservation Through Weight 
Analysis. Raymond A. Nathanson. 
The article describes the methods of 
material conservation and waste pre- 
vention developed by Lockheed’s 
salvage survey department. After a 
series of experiments it was decided 
to use weight as the basis for recording 
all material fabricated and the scrap 
from fabricating operations. Infor- 
mation is given on a system in which 
material requisition cards are used to 
get exact routing of each order issued 
to the sheet metal department from 
stock. 

Examples of reports compiled for 
the management, all based on weight, 
are included and emphasis is placed 
on the advantage of using weight as a 
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common denominator for indicating 
the percentage of scrap generated in 
an operation. Weight Engineering, 
Fall, 1943, pages 16, 17. 

Lofting Problems of Streamline 
Bodies. Part 18. Carter M. Hartley 
and Roy A. Liming. The 18th in- 
stallment of a continued article is 
devoted to the mathematical and 
graphic techniques that have been 
found to be particularly effective in 
the fairing and development of a 
carbureter air scoop, which is subject 
to the aerodynamic variables of high- 
speed airflow. One element of in- 
trinsic importance is the technique of 
fairing the scoop into the pre-estab- 
lished basic fuselage lines in which the 
mathematical techniques are directly 
applicable. 

It is shown how the fairing of a sub- 
ordinate development of this kind 
takes into consideration the character 
of the airflow along the longitudinal 
axis of the aircraft. The technical 
factors affecting the frontal shape and 
area of the duct itself are explained, 
as well as their resolution into a final 
lofting pattern that efficiently com- 
bines all included elements. 

Charts are provided for calculating 
offsets from given data and for cal- 
culating buttock intersections with 
the given conic. Aero Digest, Oc- 
tober, 1943, pages 204, 206, 209, 210, 
8 illus. 

Designed for Efficiency. An article 
describing how wing panels for the 
Airacobra are designed. Fundamental 
factors that must be properly evalu- 
ated are discussed. These factors are 
aerodynamic efficiency, structural 
consideration, weight, ease of fabri- 
cation, and equipment provisions. 
Fundamental design data and group 
weights are furnished in_ tables. 
Weight Engineering, Fall, 1943, pages 
18, 20, 2 illus 

Considerazioni sulla attuali ten- 
denze dei motori di aviazione di 
elevata potenza (Considerations on the 
Actual Tendencies of High-Powered 
Aircraft). O. Volonterio. A study 
of the problems confronting the engine 
designer who has to keep step with 
the developments concerning all the 
other components of the airplane. 
Frontal resistance and the various 
types of engines—air-cooled, and 
liquid-cooled—and their cylinder ar- 
rangements and other parts are dis- 
cussed. Fuel supply and supercharg- 
ing are explained, and sleeve-valve 
engines and Diesel engines are com- 
pared. A comparison is also made of 
methods of carburetion and direct fuel 
injection. The writer believes that 
the direct-injection engine has great 
development possibilities not only for 
aircraft but also for automobiles and 
ships. Schweizer Aero-Revue, August, 
1943, pages 280, 281. 

Airplane Strength and Weight Con- 
siderations. J. kK. Barfoot and F. C. 
Allem. The importance of the con- 
tribution made by the weight control 
group of an aircraft engineering de- 
partment is emphasized. It is stated 
that the engineering department gen- 
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No margin 


U.S. Navy 


American Brakeblok’s Newly Improved Brake Linings 


mabe alized 


FLAT-TOP’S DECK is no place for errors in judg- 
ment, or in brake materials. Brake linings must 
be sure, safe and tough. 


Continuing research in development of greatly im- 
proved formula by American Brakeblok’s engineering 
staff has stepped up the efficiency of brake lining 
materials for use in aircraft. Today, operational 
results are available that prove the new Aircraft 
Brake Lining equal to the test. 


Engineers and manufacturers of aircraft are in- 
vited to use our test rooms, laboratory and entire 
production facilities for the solution of difficult brake 
problems. Address your inquiry to — 


American Brakeblok Division, Detroit 9, Michigan 


“STOPPER THE PUP’ — American Brake- 
blok’s whimsical character, is recognized 
by motorists everywhere as the symbol 
of safe brakes. 
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aally depends solely on the weight 
control group for basic weight esti- 
mates on new designs and proceeds 
to assume contractual obligations on 
these estimates. — How other sections 
of the engineering department are 
sflected by the weight estimate is 
described. One of these sections is 
the strength group. Items used in 
stress analysis which are furnished 
for this section by the weight control 
oup are listed and _ discussed. 
Weight Engineering, Fall, 1943, pages 
30-32, 5 illus. 

Integral Fuel Tanks. Describing a 
design feature of the Westland Whirl- 
wind fighter, this article deals with 
the use of part of the plane’s wing 
structure as a fuel container. The 
ends of the center section, immedi- 
ately outboard of the engine nacelles, 
srve as tank compartments, each 
one being divided into two by the 
main spar. Bent over the leading 
edge in one piece, the duralumin 
sheeting of the forward compartment 
isriveted along the rear edges to the 
deep channel section lips and stiffen- 
ing strips which form the attachment 
to the top and bottom booms of the 
main spar. The nose ribs also serve 
as tank baffles and are de Bergue- 
riveted to the skin plating. Besides 
making maximum use of the available 
space, it is claimed that the integral 
tank effects a saving in weight. 
Weights and capacities of the Whirl- 
wind tanks are listed in a table. Air- 
craft Production, October, 1943, page 
476, 2 illus. 


The Design of Efficient Fuselage 
Shell Structures. William H. Statler. 
An outline of a procedure for selecting 
the lightest fuselage shell consistent 
with strength requirements in the pre- 
liminary design stage. The subject 
is discussed in sections covering the 
basic loads in the shell, the selection 
of stringer section, the determination 
of stresses due to bending, the deter- 
mination of ring spacing, and check- 
ing the weight, shear, and torsion. A 
summary of the procedure is included. 
Weight Engineering, Fall, 1943, pages 
33-37, 42, 8 illus. 


Calculation of Control Surface Bal- 
ace Weights. Edward Fife. 
Information on the calculations nec- 
essary to determine the amount of 
balance weight required to prevent 
control-surface flutter is given. Con- 
siderations of aerodynamic balance, 
static balance, and dynamic balance 
ate discussed. Weight Engineering, 
Fall, 1943, pages 43-45, 4 illus. 


Electrical Equipment 


Design Relationships for D-C Gen- 
ttators for Use in Aircraft. S. R. 
Bergman. The paper gives the dif- 
ferent operating conditions met with 
M aircraft generators as compared 
with standard types of industrial 
generators. It discusses certain fea- 
tures inherent in applications to air- 
taft, such as reliability and light 
Weight. Certain requirements in both 
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Connecting rods are attached to an Allison crankshaft assembly. 


electrical and mechanical design are 
imposed by the fact that a plane is 
flying through varying altitudes re- 
sulting in changing atmospheric con- 
ditions, such as rarefication, low tem- 
perature, and ionization. Other un- 
usual conditions are created from the 
motion of the plane setting up ac- 
celerating forces on the generator, as 
well as mechanical forces caused by 
engine vibrations. Because of im- 
portant features such as commuta- 
tion, voltage regulation, cooling, driv- 
ing means, and light weight, special 
and unusual methods must be em- 
ployed. In solving these problems 
the most perfect methods known in 
the art of building d.c. machines must 
be resorted to, and the paper lays 
particular stress on the use of com- 
pensation. Electrical Engineering, Oc- 
tober, 1948, pages 613-616 (Trans- 
actions), 10 illus. 


Aircraft Electric Power-Supply Sys- 
em. J. E. Yarmack. It is noted that 
an ever increasing demand for elec- 
tric power in aircraft has been felt for 
some time. The necessity of using an 
electric storage battery started the 
practice of accompanying it with a 
d.c. generator, first of low current and 
voltage capacity, later of 50-amp., 12- 
volt rating and, for the past few years, 
of 200-amp., 24-volt output. In the 
largest four-engined aircraft, even four 
generators of maximum capacity do 
not furnish ample electric energy. It 
is stated that experiments have proved 
so far that generation of a.c. power 
and application of lightweight trans- 
formers, together with conversion to 
direct current by means of selenium 
rectifiers, are entirely reliable and 
practical ways of attaining large, 
trouble-free electric-plant capacity in 
aircraft. The current progress made 
with lightweight power transformers 
and rectifiers in a.c.-d.c. aircraft sys- 
tems is described. Aircraft Engi- 


neering, October, 1943, pages 655-658 
(Transactions), 11 illus. 


Aircraft Circuit Breakers. C. W. 
Kuhn. The design of circuit breakers 
for the electrical systems of military 
aircraft can be combined with switch- 
ing and contactor functions. It is 
stated that this makes possible the 
use of well-developed switch and 
contactor structures. The design of 
such circuit breakers must provide 
for operation under the exacting re- 
quirements of military aircraft serv- 
ice. 


The principal function of both 
manual and remote-control circuit 
breakers is to provide short-circuit 
protection. There is some question 
as to the desirability of motor protec- 
tion for military aircraft. Many 
motor functions are vital to the opera- 
tion of the aircraft, and it may be 
better to operate the motor to de- 
struction rather than to stop at a 
safe temperature or load value. 
Where motor overload protection is 
desired, it is necessary to correlate 
circuit-breaker and motor character- 
istics. Both manual and remote- 
control breakers can be made to pro- 
vide for holding the circuit closed in 
emergency to ‘force’ the motor or 
other equipment. Flectrical Engi- 
neering, October, 1943, pages 642- 
644 (Transactions), 11 illus. 


Engines 


Three German Engine Fuel Sys- 
tems.. A two-part article gives a 
description of the fuel-supply systems 
of the BMW 132K and 132N, Bramo- 
Fafnir 323 P-1, and BMW 801 Ger- 
man air-cooled radial engines, based 
on reports of the British Ministry of 
Aircraft Production. It is noted that 
the system of fuel supply on these 
engines is basically the same but is 
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34 Smith Street, Norwalk, Connecticut 


INDUSTRIAL COATINGS 


FINISHES 


LACQUERS * ADHESIVES 


REVIEW 


-DECEMBER, 


BRASS BONDED TO VINYLITE * 
PRESDWOOD BONDED TO BRASS 
VINYLITE BONDED TO PRESDWOOD 
SHEET IRON BONDED TO VINYLITE 
PLYWOOD BONDED TO SHEET IRON 
VINYLITE BONDED TO PLYWOOD 
MAGNESIUM BONDED TO VINYLITE 
“BAKELITE” BONDED TO MAGNESIUM 
VINYLITE BONDED TO “BAKELITE” 
GLASS BONDED TO VINYLITE 
ALUMINUM BONDED TO’GLASS 


VINYLITE BONDED TO ALUMINUM 


All Perfect Bonds 
with Corpo Adhesives 


Bonding strength approaches, and, in some combinations, 
equals or exceeds the strength of the materials being bonded. 
CORDO adhesives were developed to meet specific bonding 


problems — working closely with the manufacturer, his 
materials and his methods. 


Perhaps our research laboratory can be of help to you. 
Please give full details of your bonding problem, opera- 
tional, temperature and pressure facilities. 


* VINYLITE IS THE REGISTERED TRADE MARK OF CARBIDE AND CARBON CHEMICALS CORPORATION 
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found in its most developed form on 
the BMW 801 engine. 

In the German engines under con- 
sideration, the supply of fuel is re- 
lated to the pressure and temperature 
conditions in the inlet manifold and 
the exhaust back pressure (assumed 
to be equal to atmospheric pressure). 

In the basic fuel circuit a two-cylin- 
der reciprocating plunger pump is fed 
from the aircraft fuel tank by twin 
pipes, one to each cylinder, the com- 
mon delivery being made under the 
control of a by-pass valve. The pump 
delivery is deaerated before reaching 
an injection pump, which meters the 
fuel in accordance with engine require- 
ments and distributes the metered fuel 
to the engine cylinders in the correct 
firing order. 

This first installment contains de- 
tails of the BMW 132 units and the 
Bramo-Fafnir. Aircraft Engineering, 
_—-. 1943, pages 248-253, 15 
illus. 


Aircraft Oil Systems—High-Alti- 
tude Problems. H. E. Moerman. It 
is stated that because high-output 
aircraft engines are now operated at 
altitudes above 30,000 ft. the de- 
velopment of oil systems suitable for 
operation at these altitudes has be- 
come important. The writer explains 
that the major factors limiting the 
output of the engine pressure gear 
pump are the pressure of the oil at the 
pump inlet and the percentage of en- 
trained air. 

While one expedient would be to 
pressurize the oil tank of the present 
type of oiling system, it is stated that 
4 more satisfactory solution is to use 
& centrifugal-type boost pump oper- 
ating directly in series with the pres- 
sire gear pump, the gear pump with a 


A Wright Cyclone 18 engine of the new 2,200-hp. type. 
two banks of nine cylinders each with the displacement of 3,350 cu.in. 
a diameter of only 55 in., the same as that of the original 525-hp. nine-cylinder Cyclone. 
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Its 18 cylinders are built in 
The engine has 


relief valve acting as the pressure regu- 
lator, and the centrifugal pump lo- 
cated at the gear pump inlet to supply 
the required pressure. Since such an 
arrangement requires redesigning the 
present oil pump systems, an alter- 
nate arrangement whereby the cen- 
trifugal pump is mounted at the oil 
tank could be employed. 

Air entrainment must also be 
studied in relation to oil pump out- 
put, for the presence of an excessive 
amount of air in the oil is manifested 
by loss of oil pressure, oil-pressure 
fluctuation, and foaming in the oil 
tank. Recent testing indicates that 
the centrifugal type of separator is 
effective for separating entrained air. 
It is explained that this separator is 
essentially a more precise application 
of the tangential-entry principle than 
has heretofore been used. S.A.E. 
Journal, November, 1943, pages 
394-396, 407 (Transactions), 6 illus. 


Die Neure Entwicklung Des Zwei- 
taktmotors (The More Recent De- 
velopment of the Two-Stroke Engine.) 
J. Zeman. Part I of a three-part 
article states that the development of 
the two-stroke engine has been a hard 
and difficult task, but the entire en- 
gine industry has profited from it. 
As compared with the four-stroke 
engine, the two-stroke engine has the 
advantage of simplicity of construc- 
tion and it occupies less space. The 
development, which reached into vari- 
ous directions and which was very 
complex, may be divided into three 
groups: methods and equipment for 
the alternation of the charge, general 
structural development, and the vari- 
ous combustion methods. This first 
part reviews the development of the 
first group, which includes scavenging, 
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gas regulators, supercharging, 
scavenging pumps. 

Part II refers to the structural de- 
velopment of the two-stroke engine. 
The shape and surfaces of the sliding 
parts, materials for the cylinders and 
pistons, the thermal condition of the 
pistons, and lubrication are of special 
importance. It is stated that there is 
not much difference in the basic con- 
struction of two-stroke engines with 
single pistons and four-stroke en- 
gines. Large engines are usually 
found to have separately cast or 
welded supports. Double-piston en- 
gines and distributor-piston engines 
differ from this form. 

Part III refers to operation meth- 
ods. The various operation methods 
the regular Diesel, the hot-bulb 
engine, and the regular Otto engine— 
are discussed. Possibilities of adapta- 
tion to liquid gas and generated gas 
are pointed out as being of special 
interest. Zeitschrifi des Vereines Deut- 
scher Ingenieure, January 9, 1948, 
pages 7-14, 32 illus.; April 3, 1943, 
pages 177-182, 23 illus.; April 17, 
1943, pages 215-219, 6 illus. 

Powered by Allison. A review of 
the methods followed in producing 
the Allison aircraft engine gives a 
brief history of how the design was 
conceived and recapitulates the com- 
bat performance of airplanes powered 
by that engine. The engine’s speci- 
fications are outlined, and the methods 
followed in producing it in large 
quantities, with particular reference 
to the special machines used, are in- 
cluded. It is noted that the engine 
has numerous advantages from the 
production and maintenance stand- 
points. Air Trails, November, 1943, 
pages 36-41, 70, 13 illus. 


and 


Flight Technique 


The Stearman and the Ground- 
Loop. William D. Strohmeier. Ad- 
vice is given on how not to ground- 
loop a PT-17. Common situations 
under which ground loops occur are 
discussed, and procedures for oper- 
ating the controls under such condi- 
tions are outlined. Among the points 
covered are: methods of avoiding 
artificial drift, landing when there is a 
slight cross-wind, watching the wind 
sock during landing approach, the 
“dragged wing,” and bounced land- 
ings. Air Facts, November, 1943, 
pages 23-28. 

The Sequence: How to Fly It 
Properly. George R. Clay. First of a 
series of articles on the sequence and 
series of maneuvers usually required 
by C.A.A. General Inspection for pri- 
vate or commercial flight tests. Ad- 
vice is given on the proper procedures 
and methods of flying for these tests. 
Among the operations covered by the 
first article are: precautions to be 
taken before check flight, taxiing 
maneuvers, checking the magnetos, 
take-off, and coordinating exercises. 
The importance of coordination is dis- 
cussed in detail. Southern Flight, 
October, 1943, pages 30, 31, 38, 1 illus. 
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Thunderstorms. Robert N. Buck. 
Continuation of an article on the na- 
ture of thunderstorms and how to 
pilot an airplane through such storms. 
Part II is devoted to an elementary 
explanation of what causes cloud, fog, 
or any visible moisture and resultant 
“air mass thunderstorms.” Air Facts, 
November, 1943, pages 30-35. 

Best Speed for Climb. Lloyd 
Sloan. A Canadian pilot explains 
how the theory of flying can be of 
practical aid to the airman. He dis- 
cusses the speed for the best climb, 
wind gradient, and the effect of in- 
creased wing loading. Diagrams are 
provided to clarify some of the points. 
Canadian Aviation, October, 1948, 
pages 58, 59, 3 illus. 

Formation Flying. Norman Mac- 
Millan. A general article on fighter 
formations in combat. Contrasting 
war formations with those of peace, 
the requirements imposed by combat 
are examined. Certain principles of 
formation flying which limit the group 
in speed, range, etc., are defined. 
Emphasis is placed upon the need for 
protecting the rear of the formation 
and upon the responsibility of the 
pilots. Canadian Air Cadet, October, 
1943, pages 12, 13, 23, 3 illus. 

Transition. Wolfgang  Lange- 
wiesche. Third of a series of articles 
on twin-engined flying. This article 
deals with taxiing, take-offs, turn 
troubles, stalls, and power approaches. 
Air Facts, November, 1943, pages 61- 
74. 

Powers of Manoeuvre. F. H. M. 
Lloyd. Special aircraft maneuver 
problems are examined and some of 
the means that may eventually pro- 
vide a solution to them are suggested. 
The performance characteristics of 
speed, rate of climb, rate of bank, 
radius of turn, acceleration and de- 
celeration, range, controllability, sta- 
bility, visibility, and comfort are 
analyzed. Comments are made on 
the control equipment and its func- 
tions in relation to the maneuvera- 
bility of a fighter. Turning phe- 
nomena and their relation to pilot’s 
black-out are discussed with the aid 
of curves. Aeronautics, October, 1943, 
pages 28-33, 9 illus. 


History 


2,000 Years of Aviation. Doris 
Alexander. An article on philately, 
showing how air-mail stamps of many 
countries record the progress of avia- 
tion from Greek mythology days. 
Among the stamps commemorating 
the history-making occasions de- 
scribed are some issued by Greece, 
Italy, France, Latvia, Belgium, Ger- 
many, United States, Newfoundland, 
and Spain. Air News, September 15, 
1943, pages 32, 33, 48, 19 illus. 

Three Decades of Dorniers. The 
history of the German Dorniers is re- 
viewed, covering the period from 1913 
to 1943. It traces the development 
of these German aircraft, with infor- 
mation on the various models con- 
structed, their equipment, engines, 
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Because of the small amount of lubricant required, a hypodermic syringe is used for 
oiling the pivots on directional gyroscopes manufactured by the Electric Auto-Lite 


Company. 


and the services they performed. <A 
full-page table gives the type, year, 
engines, span, weight, speed, and 
service assignment on Dornier air- 
planes from 1914 to 1943. The 
Aeroplane Spotter, October 7, 1943, 
pages 234, 235, 240, 20 illus. 


Inspection 


The Plessey Method of Controlling 
Quality. As introduced and proved 
under working conditions by the 
Plessey Company, Ltd., a “cage” sys- 
tem of inspection is detailed. Par- 
ticulars are given on the advantages 
and applications of this system, as 
well as on the layouts and typical 
lines which are most effective. In 
addition to facilitating the speedy 
clearance of work, cage inspection 
methods are claimed to be especially 
suitable for the utilization of semi- 
skilled labor. 

The system fundamentally consists 
of having work fabricated on one side 
of the production line and inspected 
on the other. During manufacture, 
the work is passed at appropriate 
stages from the production side 
through an aperture in a cage or par- 
tition, to inspection on the opposite 
side. When approved, the inspection 
section passes the component back 
through a window farther along the 
line for the next production opera- 
tion. This inspection scheme is 
recommended as being particularly 
applicable to machined details, small 
assemblies or subassemblies, and in- 
tricate equipment necessitating a mul- 
tiplicity of parts and assembly opera- 
tions, such as encountered in the pro- 
duction of aircraft radio instruments. 
Aircraft Production, October, 1943, 
pages 459-463, 11 illus. 


Instruments 


Precision Bombing and the Auto- 
matic Pilot. Some notes explaining 
the functions and operation of the 
Norden bombsight and the Norden 
autopilot. These are supplemented 
by an announcement that electronic 
attachments for this autopilot, also 
placing flight control in the hands of 
the pilot, have been developed re- 
cently by several companies. 

Officially designated ‘Stabilized 
Bombing Approach Equipment,” the 
autopilot is described as being an in- 
tegral part of the bombsight. It em- 
bodies gyros from which are trans- 
mitted directive forces actuating mo- 
tors or power units. These units in 
turn operate the controls of the air- 
plane so that it undivertedly main- 
tains its course, altitude, and atti 
tude. When the control of the air- 
plane is in the hands of the bombar- 
dier, the corrections and adjustments 
he puts into his bombsight auto- 
matically make changes in the direc- 
tive forces flashed by the gyros to the 
power unit of the autopilot, so that the 
bomber is automatically flown to cor- 
respond with the answers generated 
by the bombsight. Aero Digest, 
October, 1943, pages 116, 117, 232, 9 
illus. 


The Kodak Astrograph. An eX 
tensive description is given ol the 
construction and operation of this 
apparatus designed to eliminate cal- 
culations in astronomic trigonometry 
during night flights or under condi 
tions where enemy actions interfere 
with mental concentration. The I- 
strument is used after sextant read- 
ings on two particular stars have been 
obtained to reduce to a minimum the 
amount of work necessary for the ob- 
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Reunion in America 


... that’s one thing we’re working and fighting for! 


Christmas furlough, 1943...a little 
fellow he’s never seen...such a lot 
of living to be crowded into a few 
precious days, then off again. 


Ask this man, any man, what he’s 
fighting for. 


Ask Joe, who’s done “bomb-sight- 
seeing” over Berlin; or Tom, who 
found good hunting among the 
cold rocks on Attu; or Pete, who 
can tell of bullet-spitting trees on 
Guadalcanal; or Al, who took his 
South Seas cruise in a rubber raft. 


North American Aviation S26 7ace/ 


Yes, they know all the answers. 


Conquest?...a New Order? No, it’s 
bigger—and simpler—than that. 


It’s families and homes and hob- 
bies. It’s jobs that can grow with a 
man’s ambitions. It’s the right to 
think, to vote, to worship as a man 
chooses. It’s the heart of America. 


It’s what the thousands of menand 
women of North American Avia- 
tion are fighting for, too—fighting 
for by turning out ever-more and 


ever-better Mitchell bombers, Mus- 
tang fighters and Texan combat 
trainers... planes to make the job 
of our fighting men easier, safer 
...to bring the men home sooner. 


Home-not for Christmas furlough 
—but for a reunion in America that 
will have no ending. 


North American Aviation, Inc., aesigners 
and builders of the B-25 Mitchell bomber, 
AT-6 Texan combat trainer, P-51 Mus- 
tang fighter (A-36 fighter-bomber). Mem- 
ber, Aircraft War Production Council, Inc. 
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YOURS FOR ‘LESS BELLY LANDINGS 


Tucked up within the inside engine nacelles of Vega- 
built Flying Fortresses are two small but mighty Pacific 
Actuators. These little torque shaft type gear motors with 
multiple gear reduction extend and retract the heavy 
landing gear. Each actuator weighs but twenty-three 
pounds, yet develops 1050 inch pounds torque and will 


raise or lower the landing gear in the short space of Oth 
twenty seconds. Secondary control through the gear box nae ea In additi 
is provided for hand-crank in the event of damage to the , there is 
electrical system. Model E-1198 Pacific Actuator Plant to 
need. R 
Pacific Actuators are taking over the heavy mechanical FOR LANDING GEAR OPERATION faders, ‘ 
operations of modern flight. They open and close doors, these A\ 
operate wing flaps, hoist bombs and cargo and perform ELECTRIC MOTORS BY ee 
dozens of other jobs on American planes now building _ 
and about to be built. Let our engineering staff work with GENERAL @ ELECTRIC 
you on any power problem you have in aircraft control. 
PACIFIC GEAR WORKS DIVISION 
COMMERCIAL OFFICES AT: 11181 LONG BEACH BLVD., LYNWOOD, CALIF. Bin 


PLANTS: SEATTLE, LYNWOOD, VERNON, SAN FRANCISCO 
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Model 20A 


120 POUNDS— The Lawrance Model 20A, engineered to save vital space and 
weight, combines power and performance in a 120 pound unit only 30 inches 


Other Lawrance Models: long, 21 inches wide, and 17 inches high. 


In addition to the unit shown above, 
there is @ Lawrance Auxiliary Power 


7% KW—A continuous power rating of 5 KW, plus a 714 KW overload 


Plant to meet every Auxiliary Power . 
N med, Ranging in size from 2:to 5 cyl- rating, is an outstanding feature of the Model 20A. Vibration-free per 
oe. and in output from 5 to 15 KW, formance is insured by the high operating RPM of the 15 horsepower, two- 
Auxiliaries are in service today linder engine. 
with our fighting forces of land, sea, and " a 
tit, Write TODAY for illustrated folder. DEPENDABLE—- The Model 20A, now in service with the famous Boeing Flying 


Fortresses and Consolidated Liberators, supplies a steady and dependable 
flow of electric power to operate gun turrets, radio, bomb hoists, main engine 
starters and other vital equipment. 


Y AUXILIARY POWER PLANTS 


LAWRANCE ENGINEERING. AND RESEARCH CORPORATION ~- LINDEN, NEW JERSEY, U.S. A. 
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HYDRAULIC EQUIPMENT FOR AIRCRAFT 2 cTr rol 
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ELECTRO! HYDR 
| control her viral mus¢l 
| Knocking out the Zero with lethal wallop, 
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grver to locate his position, and to 
produce quick results when the ob- 
grver is traveling rapidly in an air- 
plane. ‘The method is described as 
reproducing the altitude data of cer- 
tain stars on specially prepared star 
charts on a long roll of film. The 
operation of the instrument is ex- 
plained in detail by the use of ex- 
amples. The development of the 
jyndamental principles of the instru- 
ment are credited to the staff of the 
Navigational Division of the Royal 
Aircraft Establishment, with the final 
design of the apparatus credited to 
Kodak, Ltd., in close cooperation 
with the staff of the}R.A.E. Flight, 
september, 30,41943,4 pages, 370-372, 
illus. 


Landing Gear 


Track Landing Gear. G. H. Dowty. 
Some merits of track landing gear are 
discussed by a British undercarriage 
lesigner and manufacturer who com- 
pares the track’s principles of opera- 
tion with the airplane landing con- 
tact provided by large wheels or by a 
multiplicity of smaller wheels. Re- 
porting on tests made with a Douglas 
Havoc (Boston), which was equipped 
with caterpillar tracks, he indicates 
the trend of future development. He 
states that the track offers the great- 
est advantages on aircraft of 100,000 
lbs. gross weight or over and that fu- 
ture development will be toward 
higher contact pressures suitable for 
concrete runways. Flight, September 
30, 1943, pages 368, 369, 6 illus. 

Flugzengfahrwerke (Airplane 
landing Gears). A report by the 
Junkers Flugzeug- und Motorenwerke. 
This is a historical review of the de- 
velopment of airplane landing gears 
ingeneral and of the Junkers type in 
particular. Detailed descriptions are 
given of the landing gears of the Ju 
Si and the Ju 88. Schweizer Aero- 
Reowe, August, 1943, pages 275-277, 
6 illus. 


Lighter-Than-Air 


The Polish Stratosphere Balloon. 
8. Mazurek. With the object of im- 
proving on the previous balloon alti- 
tude record, Poland determined to 
build a stratosphere balloon capable 
of rising to an altitude of 30,000 m. 
98,430 ft.) The writer, who was 
lected as the builder, describes the 
project, which was interrupted by the 
war. Design problems connected 
with the development of this balloon 
we discussed in considerable detail. 
Diagrammatic illustrations of the bal- 
oon show its principal features. 
Aeronautics, October, 1943, pages 39- 
41, 2 illus. 


Maintenance 
Engineering in Airline Mainte- 
hance. A description of Trans-Canada 


r Lines’ maintenance procedures 
ind facilities. The modification of 


PERIODICALS 


standard equipment to overcome 
problems of severe weather conditions 
and war curtailment of replacements 
is featured. Details are given on 
specific examples of adaptation and 
redesign. How the principle of com- 
bining the engineering and mainte- 
nance functions in one department has 
improved methods of engine overhaul, 
inspection, propeller maintenance, in- 
strument repair, assembly, etc., is 
related. Aviation, October, 1943, 
pages 213-215, 282-284, 7 illus. 

Air Service Command “Keeps ’Em 
Fighting.”” An account of the pur- 
pose, organization, and activities of 
the Army Air Forces Air Service 
Command. The duties upon which 
details are given are summarized as 
follows: (1) Furnish supplies for all 
Army Air Forces’ airplanes throughout 
the world; (2) repair, overhaul, or 
rebuild these same planes, here and 
overseas; (3) train the personnel 
required for supply and mainte- 
nance; (4) prepare for shipment all 
American and Lend-Lease planes 
going overseas; (5) give final in- 
spection to, and make any needed 
changes or repairs on, all American 
planes flown overseas; (6) make final 
inspection of Lend-Lease planes con- 
signed to South and Central American 
countries and furnish supplies, routes, 
and other assistance for the flight 
from this country to each plane’s des- 
tination; and (7) handle all air 
freight in this country flown by the 
Air Transport Command, its functions 
being similar to those of a railway ex- 
press company. It is reported that 
the working organization of the A.S.C. 
is patterned along industrial manage- 
ment lines, with three operating di- 
visions and a control office. Working 
under the coordination of the Control 
Office, the divisions are: Supply, 
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Maintenance, and Personnel-Train- 
ing. Southern Flight, October, 1943, 
pages 34, 36, 37, 54, 3 illus.; ‘The 
Ubiquitous ASC,” Aero Digest, Oc- 
tober, 1943, pages 113-115, 165, 237, 
7 illus.; “‘Service Behind the Scenes,” 
National Aeronautics, October, 1943, 
page 20, 1 illus. 


How Fuel Injection Works. Herb 
Packer. The design of a fuel-injec- 
tion unit installed on a four-cylinder 
opposed Continental aircraft engine 
is described with the aid of photo- 
graphs and a diagram. Refinements 
in design made since the unit was de- 
veloped are outlined. Information is 
given on how to avoid vapor lock and 
starting troubles. Aviation Service 
Magazine, September-October, 1943, 
pages 10-14, 7 illus. 


Production by Repair. J. I. Wad- 
dington. The real meaning of the 
word ‘production’ has been mis- 
construed by many people as being 
solely the manufacture of new articles 
and appliances, but it should also 
cover the replacement to a consider- 
able degree of the lost and damaged 
weapons by repair, according to the 
writer of this article on how the 
British are salvaging airplanes. It is 
stated that the repair organizations in 
Britain alone use the man power of 
100,000 employees, a measure of the 
importance with which they are 
viewed. The case for repair can be 
conveniently divided into five head- 
ings: saving in (1) shipping space, 
(2) raw material, (3) labor, (4) pro- 
duction capacity, and (5) cost. 

Figures on the cost of repair are 
given. It is noted that the collapse 
of France played a dominant role in 
proving the value of production by 
repair. The development of the re- 
pair organization in Britain is traced. 


The M-1—the Navy’s newest and largest nonrigid airship. (See page 183.) 
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Where Wood Meets Wood 


.,.make the glue line 
the safety line! 


Weldwood Glue is stronger 


than the wood it fastens 


When flak concussions or air pockets toss your 
planes around, there’s one thing you can be sure 
of —the parts you bonded with Weldwood Glue 
will hold at the glue line. 


The amazing strength of this plastic resin ad- 


hesive has been demonstrated by long use and 
proved by scientific shear tests. 


Water- and moisture- proof, Weldwood Glue 


is impervious to bacteria and rot. 


Applied cold, it’s quick-setting. Mixed just by 


adding tap water to the powder. 


Seems worth looking into, doesn’t it? Packed 


in 100 Ib. and 300 lb. drums from your Mill 
Supply Dealer or Industrial Distributor or use the 
coupon below for quick action. 


Approved by U.S. Army, Navy, Civil 


Aeronautics Authority and Maritime W E L D WAY D 


Commission. 


po WATERPROOF GLUE 
| UNITED STATES PLYWOOD CORPORATION 
Weldwood Glue Dept. 16, 55 West 44th St., New York 18, N. Y. 
Please send literature, sample and prices of Weldwood Glue. : 
Name 
Company 
Address 


Canadian Aviation, October, 1943 
pages 82, 84, 106, 3 illus. 


Maintenance Abroad. Henry w 
Hayter. Aircraft maintenance jy 
the frigid temperatures of the Aretie 
region is discussed. The Winterizing 
of hydraulic systems and other gir. 
craft equipment is described. The 
writer includes personnel problems 
connected with polar flight, the repair 
and care of aircraft after forced land. 
ings, and basic rules for survival jp 
the north country. Air Tech, Sep. 
tember, 1943, pages 25, 60, 64, 4 illus, 


Typical Plywood Repairs. Kent 
Bradford. Several typical methods 
are outlined for repairing minor dam. 
ages to plywood used as a stresged- 
skin covering for aircraft wings, 
Temporary repairs, permanent re 
pairs, and the repair of extensive dam- 
age are covered. Aviation Service 
Magazine, September-October, 1943, 
pages 15-18, 46, 10 illus. 


Urges ‘Maintenance Planning’ by 
Airlines. E. J. Foley. Air lines are 
urged to plan for improved postwar 
transport maintenance methods. It 
is stated that the plan should provide 
for the handling of every potential 
problem in a minimum time. Some 
suggestions on maintenance planning 
are Offered. American Aviation, 
October 15, 1948, page 70, 2 illus. 


Management 


Projecting Labor Loads in Aircraft 
Production. P. B. Crouse. The pur- 
pose of this article is to facilitate an 
understanding of the subject of fore- 
casting future labor requirements 
and to provide for rapid assimilation 
of the related principles and tech- 
niques. Labor load forecasts are nec- 
essary for the preparation of reports 
to Government agencies, for prospec- 
tive earnings statements, for the guid- 
ance of personnel departments in 
connection with hiring and training 
programs, and for other similar pur- 
poses. Differences between condi- 
tions affecting aircraft production and 
those encountered in other industrial 
plants are emphasized, the basic rea- 
son for the high initial cost in the 
case of aircraft being that the pres- 
sure for early deliveries entailed haste 
in the preparation of designs and the 
start of production in many cases 
before final tooling could be com- 
pleted. Costs of labor per unit of 
product decrease sharply in the pro- 
duction of aircraft as quantities In- 
crease. 

A pattern for cost curves, credited 
to Curtiss-Wright and especially to 
T. P. Wright and known as the “Cur- 
tiss 80 per cent curve,” is explained, 
and the principle is applied to ex 
amples showing the practical applica- 
tion of the method. The writer tells 
how the production curves are plotted, 
how the time spread is calculated, and 
how department loads are plotted 
separately. It is noted that for accu- 
rate projection it is essential that the 
cost figures plotted be current, re 
flecting conditions as they are to date, 
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Another example of Westinghouse electronics 
leadership is a new built-in rectifier that sup- 
plies power for energy-storage resistance weld- 
ers used in aircraft fabrication. 

The new rectifier permits combination of 
welder and controls into one smooth working 
unit...completely eliminates the separate 
control cabinet formerly required... elimi- 
nates lengthy, bothersome wiring between 
welder and controls. 

It provides the ultimate in ease of installation 
and facilitates the shifting of equipment to 


fw» Westi 


. PLANTS IN 25 CITIES... 


WELDING 


ELIMINATES SEPARATE CONTROL. New compact, built-in 
rectifier does away with bulky separate cabinet and wiring. 


meet changed production demands. An out- 
standing feature is the employment of the new 
Hipersil* Transformer core, which makes pos- 
sible important space reductions, together with 
elimination of the need for water or forced-air 
cooling. Use of new type, smaller electronic 
tubes, reduces maintenance costs. 

If you are a user or manufacturer of magnetic 
or capacitor-discharge energy storage resistance 
welders, let Westinghouse solve your control 
problems. Our electronic specialists will be 
glad to consult with you. J-21293 


*Registered Trade-mark, Westinghouse Electric & 
Mfg. Co. for HIgh PERmeability SILicon steel. 
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AERONAUTICAL ENGINEERING REVIEW—DECEMBER, 1943 


Shortening the steps from Bauxite to 


Bomber . . . Having built the first and only plant 
in the country where bauxite comes in at one end and 
aluminum sheet rolls out the other, Reynolds now car- 
ies the process still farther... making finished air- 
craft parts right at the aluminum source. 

Since scrap from these parts averages 30%, Rey- 
nolds pre-fabrication saves aircraft manufacturers 
yaluable storage space and labor... saves America 
precious shipping space and inevitable waste in han- 
dling. Reynolds turns out finished parts, quicker...and 
puts the scrap ‘‘back into the scrap"’ immediately. 

For ‘flying aluminum,”’ call for a Reynolds Sales 
Engineer . . . available throughout the United States. 


REYNOLDS METALS COMPANY 
PARTS DIVISION + LOUISVILLE + KENTUCKY 
GENERAL OFFICES * RICHMOND «+ VIRGINIA 
38 PLANTS IN 13 STATES 


Metial view of Reynolds plant at Listerhill, Alabama. Here bauxite is 
tefined into alumina; the alumina is reduced into aluminum; and the 
Gyminum is cast, alloyed and fabricated into sheet and rod. 


PR 
ig 


View of the Reynolds 300,000 sq. ft. expansion of the Parts Division 
i Lovisville, New equipment includes giant 5,000 ton hydraulic press. 


Reynolds Aluminum and finished airplane parts start in this Arkansas 
bauxite mine. Reynolds mines more bauxite per year than had ever 
been mined yearly before the war in the United States, 


Reynolds rolled aluminum alloy forging stock, tested and Army-Navy 
inspected, ready to be forged into aircraft propellers. 
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including all recent changes. Aero 
Digest, October, 1943, pages 216-218, 
242, 243, 3 illus. 


A System of Works Control. D. 
Tiranti. A system of works control 
applied to a general factory is de- 
scribed. The field covered by this 
article has to do with that part of the 
works organization which embraces 
the production-planning side, which is 
regarded as comprising the receipt of 
an order; the preparation and plan- 
ning; the breakdown as to materials, 
tools, and drawings; the method of 
issuing orders to the shops; the manu- 
facture of parts; and the completion 
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and dispatch of the order. Aircraft 
Engineering, September, 1943, pages 
271-273. 


Materials 


Conservation by Using Scrap. A. 
A. Weatherstone. An account of how 
forgings to produce sleeves for the root 
end of reinforced wooden propeller 
blades are obtained from rejected 
gun barrels. Besides saving in cost 
of forgings, additional economies cred- 
ited to easier machining and less wear 
on cutting tools are reported. Com- 
mercial Aviation, September, 1943, 
page 88. 


Medicine 


Partial Pressures of Carbon Di- 
oxide and Oxygen in Expired Air and 
Alveolar Air When Oxygen Is 
Breathed at Different Atmospheric 
Pressures. Thorne M. Carpenter 
and Robert C. Lee. An investigation 
conducted to estimate the differences 
between the pressures of carbon di- 
oxide, and similarly of oxygen, in ex- 
pired and alveolar airs. Measure- 
ments were made of the partial pres- 
sures of carbon dioxide and of oxygen 
in the expired air and in the alveolar 
air of six normal men while they were 
breathing room air of oxygen at sea 
level and also while they were breath- 
ing oxygen in a low-pressure chamber 
at atmospheric pressures varying from 
523 to 163 mm. The experiments 
were carried out with the subjects 
at rest or pedaling a bicycle ergome- 
ter at a rate of 1,300 ft.lbs. per 
min. Details of the investigation are 
given and the results are summarized. 
The Journal of Aviation Medicine, 
October, 19438, pages 240-249, 279. 

The Value of Carbon Dioxide in 
Counteracting the Effects of Low 
Oxygen. F. A. Gibbs, E. L. Gibbs, 
W. G. Lennox, and L. F. Nims. The 
article describes an attempt made to 
specify and quantify the advantages 
that result from breathing carbon di- 
oxide in the presence of oxygen. 

The study of arterial and internal 
jugular blood and of brain function in 
eight healthy young men _ who 
breathed mixtures containing low 
percentages of oxygen and varying 
ratios of nitrogen and carbon dioxide 
indicated that normal brain function 
can be maintained in spite of low per- 
centages of oxygen in the inspired air 
(as low as 2 per cent), provided the 
carbon dioxide is in accord with pre- 
vious reports by numerous workers. 

The addition of carbon dioxide to 
low oxygen mixtures permits maximal 
utilization of the available oxygen 
because of: (a) increased pulmonary 
ventilation and consequent increased 
oxygenation of arterial blood; (b) 
peripheral vasoconstriction and cere- 
bral vasodilation, insuring to the 
brain a maximal share of the cir- 
culating blood; and (c) shift in the 


hemoglobin dissociation curve so that 
the blood unloads a greater propor- 
tion of its oxygen in the tissue. The 
improvement in the oxygen supply to 
the brain, however, is only one as- 
pect of the matter. The maintenance 
of the carbon-dioxide tension of the 
brain is of equal importance for 
normal brain function. Gross cortical 
dysfunction, manifested by high-volt- 
age slow activity in the electroen- 
cephalogram and by mental confusion, 
occurs when the carbon-dioxide ten- 
sion of the brain falls, as a result of 
breathing low oxygen mixtures, even 
though the oxygen tension of the 
brain may be sufficient to maintain 
normal brain function. If the oxygen 
tension of the brain is lowered while 
the carbon-dioxide tension of the 
brain is maintained, consciousness is 
lost without a preceding period of 
confusion and without the occurrence 
of high-voltage slow waves in the 
electroencephalogram. The Journal 
of Aviation Medicine, October, 1948, 
pages 250, 251, 256-261, 5 illus. 


Effect of Fasting on Resistance to 
Anoxia. C. P. Leblond, J. Gross, and 
H. Laugier. With rats as the sub- 
ject, tests were carried out in a con- 
tinuous-flow low-pressure chamber to 
determine the effect of fasting on re- 
sistance to anoxia. The conclusions 
drawn from the tests are as follows: 

When compared to control rats fed 
4 to 8 hours prior to the test, rats 
fasted for 12 or 24 hours show a 
marked decrease in resistance to 
anoxia; prolongation of the fast to 2 
days or more is accompanied by a re- 
covery or an increase of the resistance 
to anoxia. A half hour after feeding, 
the resistance to anoxia is slightly but 
definitely smaller than that present 4 
to 8 hours after the meal. Any fast of 
12 hours or more increases the inci- 
dence and seriousness of the hemor- 
rhagic edema of the lungs occasionally 
produced by anoxia in normal rats. 
In the group fasted for 2 to 4 days, 
these lungs lesions were instrumental 
in bringing about the death of a few 
of the animals. Aviation Medicine, 
October, 1943, pages 262, 263, 288, 
1 illus, 


Physiologically Induced Myoca 
dial Ischemia as a Test of Circulag 
Efficiency as Applied to the Selectig 
of Pilots. Lt.Col. Walter M. Bartletg: 
It is stated that results of the 
table test conducted by the write 
confirm Haldane’s finding that the 
abnormal breathing observed in ney. 
rocirculatory asthenia is caused by) 
fatigue of the respiratory center ina 
duced by anoxia. The results confirm! 
this impression and explain the sympa 
toms of effort syndrome on the sam 
physiologic basis. 

It is concluded that the elee 
cardiographically controlled tilt-tabj 
test is of value in the early recognitiant 
of coronary inadequacy because po 
tive tests are obtained in 91 per eg 
of the cases. This physiologicallps 
induced myocardial ischemia will p 
duce objective signs or subjecti 
symptoms in 75 per cent of the cases¢ 
heart disease. The test is of value ig 
differential diagnosis, quickly 
fying cases as psychogenic, physio? 
genic, or organic in origin. 

This test will enable the clinician 
to predict syncope or “‘blacking-out” 
and therefore should be used rou 
tinely in the selection of flying per- 
sonnel whether they are to be trained 
as pilot, navigator, or bombardier. 
Early arterial hypertension by virtue of 
a stabilized high pulse pressure insures 
the patient against postural syncope. 
It may be inferred therefore that this mitec 
type of individual may tolerate dive- gt 
bombing activities better than a ‘ie 
normal person since he is less apt to 
“black-out” than one with a normal 
or low pulse pressure. 

The tilt-table test will aid in the 
differential diagnosis between neuro- 
circulatory asthenia, neurasthenia, 
psychoneurosis, and anxiety state by 
objective evidence of myocardial 
ischemia in the electrocardiogram A 
and/or subjective symptoms. As 4 
test of circulatory efficiency this test 
can be utilized in determining the 


suitability of convalescent soldiers All 
and officers for flying, combat, or wheth 
limited military service. The Journal 
of Aviation Medicine, October, 1948, gees 
pages 264-279, 2 illus. direct 

The Effect of Simulated Altitudes Aeror 
on the Spinal Fluid and Venous Pres- engin 
sure of Dogs. Arthur M. Sutherland, makic 


Norman J. Molumut, and Robert D. 


Brooks. The changes in spinal fluid ea 
and venous pressure in anesthetized ven 
dogs at an altitude up to and including pm 
40,000 ft. were measured by two powe 
methods described in this article. Ye 
Conclusions arrived at are that: the sone 
changes in the venous and cisternal Whi 
pressures at altitudes up to and In- 4 

cluding 40,000 ft. are small and within ern 
the range of normal variation; the ant ¢ 
venous and cisternal pressures roughly powe 
parallel each other; barometric pres engir 
sure changes in the environment were io 


accurately reflected in the barometrie 
pressure changes within the animal; 
such adjustments are made possible 
by elasticity of the tissues which al 
lows expansion sufficient to accommo by 
date the liberated gases. The Jo 
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4, Heated air expands itself out at 248 MPH to 
atmosphere, representing an expenditure for 
ling of only 2.6% of the brake horsepower. 


3. In enclosure behind engine, pressure drops to 
7.23 Ibs. /sq.in., even though temperature is raised sq.in., raises temperature 16°. One pound of 
to 150° F. One pound now occupies 31.0 cu. ft. 


Ce 


A Direct Approach to Cooling 


All aircraft engines are cooled by air, 
whether the air passes through a radiator 
containing intermediate coolant, or passes 
directly across finned cylinders. Wright 
Aeronautical has produced both types of 
engines, and in developing the history- 
making Cyclone series has advanced the 
science of direct air cooling to the point 
where Cyclones produce more power per 
unit of space and weight than any other 
powerplant of any type. 

Years ago, air cooled engines were 
mounted in the open, without cowling. 
While this provided effective cooling un- 
der most operating conditions, the result- 
ant drag exacted a high toll from the 
power available for thrust. Present-day 
engine powers and aircraft speeds have 
depended in large measure on two simul- 


byclones and Whirlwind Light. Compad Soweyil wal éngines 


taneous developments — increased cylin- 
der finning and scientific cowling. 

With each increase in the number and 
depth of cylinder cooling fins, engine 
powers have gone up. In ten years, the rat- 
ing of the Cyclone g has been raised 80% 
without increase in displacement. The lat- 
est development in cylinder design, incor- 
porating a forged head with machined 
fins, permits as much as 15% increase in 
Cyclone power without adding to the size 
or weight. Better heat conductivity of the 
forged metal, plus extra-deep fins, make 
Cyclones with these new cylinders the 
easiest of all engines to cool. 

Engine cowling, meanwhile, has been 
refined to the point where it serves as a 
pump to supply cooling air to the engine 
and control its return to the slip-stream. 


2. In rated power flight, plane picks up air at 
300 MPH. Impact compresses air to 7.49 Ibs 


air now compressed to occupy 22.8 cu. ft 


4B. Standard air temperature ot 
altitude of 20,000 ft. is —12° F.; 
standard air pressure is 6.75 
Ibs./sq.in. One pound of air 
occupies a volume of 24.5 cu. ft 


In cooling an engine, still air is picked up 
and swept along momentarily at plane 
speed, then returned to surrounding air. 
Unless it is ejected at approximately the 
speed with which the plane picked it up, 
the forward velocity which it retains rep- 
resents a serious loss of energy. The re- 
duced cooling effort required by the Cy- 
clone engine permits reduction of this 
cooling drag to negligible values in high 
speed flight, as shown in the illustration 
above. 

Direct air cooling, which requires a 
minimum of installation weight and few 
moving parts, is a feature which has long 
established the Cyclone as an economical 
source of power. The marked pay load 
advantage and ease of maintenance means 
additional revenue dollars for the oper- 
ator. 


* * * 


Wright Cyclones pay their way. 
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Boots Will Eliminate 
This Chore After Victory 


Often Bill’s bike shakes and shim- 
mys so badly that he can't ride it 
safely. Normal vibration loosens 
wheel nuts— probably every other 
nut too—so Dad has to get a 
wrench and tighten up the whole 
bike. But after the war, Bill will 
ride safer and Dad will be spared 
many a tightening-up session, be- 
cause well-made bikes will wear 
Boots Self-Locking Nuts. Even se- 
vere vibration can’t shake Boots 
Nuts loose. For safety’s sake and 
to eliminate repairs caused by 
vibration-loosed connections, you 
will insist on products protected 


*/ with Boots Self-Locking Nuts. 


AIRCRAFT NUT CORPORATION 


They Fly With Their Boots On—Farther 


Boots All-Metal Self-Locking Nuts are lighter than any other 
similar fastenings. On a single Liberator or Flying Fortress 
they save up to 80 pounds. That’s enough to onal le one of 
these 4-engine giants to take along extra gallons of gasoline— 
or 200 additional rounds of .50 caliber machine gun ammu- 
nition. A little extra range or a few more bullets may be 
just what’s needed to get a bomber home from a 2,000 mile 
raid over enemy territory. 


In case you're wondering whether nuts as light as Boots 
can “take it,” there is plenty of evidence to prove just how 
tough they really are. They withstand the corrosive action 
of al. salt water and chemicals. No amount of plane vibration 
can loosen their grip. Boots Nuts can be used over and over 
again — literally “outlast the pli ane.” In fact, today these nuts 
are worn by every type of U.S. aircraft. Yes, Boots Nuts meet 
the exacting specifications of all government aviation agencies. 


BOOTS 


Self-Locking Nuts For Application In All Industries 


* GENERAL OFFICES, NEW CANAAN, CONNECTICUT 
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Aviation Medicine, October, 1943, 
pages 280-283, 326, 3 illus. 

Studies on Commercial Air Line 
Pilots. Marshall Clinton, Jr., and 
George W. Thorn. Because experi- 
ments on animals indicated that re- 

ted short exposures to reduced 
atmospheric pressure were followed 
by an increase in the weight of the 
adrenal gland, a decrease in the 
weight of the thymus gland, an in- 
erease in the red blood cell count, 
and other changes, experiments were 
conducted to determine the changes 
in man after repeated exposure to 
moderate altitudes. Information is 
given on the results of studies carried 
out with 21 commercial air-line pilots 
with regard to flying experience, 
physical examinations, psychiatric in- 
terviews, and metabolic studies. Par- 
ticular attention was given to those 
tests that might reflect any alteration 
in adrenal function. War Medicine, 
October, 1943, pages 363-373, 1 
illus. 
Medullary Hormone Content of the 
Adrenals of White Rats Subjected to 
low Atmospheric Pressure. W. 
Raab. Adrenalin and related adrenal 
medullary substances were deter- 
mined with a colorimetric method in 
white male rats during the warm sea- 

A significant decrease of these sub- 
stances in the adrenal glands was ob- 
served under atmospheric pressures 
equalling altitudes from 28,000 ft. 
up and after relatively short exposures 
(several minutes to 3 hours). Pro- 
longed exposures (62 hours) were ac- 
companied by a considerable enlarge- 
ment of the adrenal glands and an ap- 
parent increase in their content of 
medullary hormones. 

The absence of any changes in the 
hormonal content of the glands and 
heart muscles following exposure to a 
pressure equivalent to an altitude of 
28,000 ft. for 3 hours in one separate 
group of older rats during the winter 
suggests that reactions of adrenal 
secretion to low atmospheric pressure 
may be influenced by age and environ- 
mental factors. The Journal of Avia- 
tion Medicine, October, 1943, pages 
284-288. 


_The Importance of Vision in Avia- 
ton. E. M. F. Weaver. Pointing 
out the significance of several ocular 
functions in the pilot, the writer dis- 
cusses some of the factors peculiar to 
aviation which affect the visual func- 
tion and describes the remedial meas- 
ures now in use. He explains how 
vision is affected by anoxia, changes 
i temperature, fatigue, nutrition, 
and toxic substances. The Journal of 
Aviation Medicine, October, 1943, 
pages 289-299, 4 illus. 

Rupture of the Jejunum. Lt. Col. 

arence A. Tinsman, and Major D. 
Woolfolk Barrow. A case of rupture 
of the intestine caused by a parachute 
jump is described. It is noted that 
48 far as can be determined this is the 
frst such rupture apparently caused 
ya parachute buckle. It is believed 
that incorrect use of the parachute was 
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a contributing factor. The symptoms 
of the injury and details of the opera- 
tion, from which the patient re- 
covered, are outlined. War Medicine, 
October, 1943, pages 415-417. 


Factors in the Care of the Flyer. 
Capt. Herman M. Turk. It is noted 
that the problems confronting flying 
personnel are somewhat different from 
those confronting other Army per- 
sonnel. Exciting and precipitating 
factors of neuroses are increased in 
flying, and fatigue and neurosis are 
part and parcel of the same proc- 
ess. 

The writer stresses the psychoso- 
matic aspect of the pilot’s problem. 
He explains that essentials in treat- 
ment are: knowledge of the flying 
personnel and their problems; recog- 
nition of earliest symptoms pointing 
to fatigue and neurosis; and vigorous 
and early treatment near the combat 
zone. The Journal of Aviation Medi- 
cine, October, 1943, pages 300- 
307. 


Metallurgy 


Super-Aluminum Alloys for Air- 
craft Structures. Part III. Kenneth 
R. Jackman. The third and conclud- 
ing installment of this article on met- 
als for aircraft structures gives the 
results of extensive studies of the cor- 
rosion resistance of the new artifi- 
cially aged aluminum alloys at the test 
laboratories of the Consolidated Vul- 
tee Aircraft Corporation. Results of 
corrosion tests on clad and unclad 
specimens of 24S aluminum alloy are 
described and tabulated, two of these 
tables showing tensile results from 
0.091-in. 245 Alclad sheet, heat- 
treated and aged at 350°F. for 71/, 
hours and 10 hours. Another table 
shows typical and minimum values 
for 0.020- to 0.128-in. sheet, obtained 
from the writer’s work and from other 
sources, while a fourth covers plate- 
stringer tests. Each test is described 
in detail and comments are made on 
the tabulated figures, comparisons 
being made with tests carried out in 
1941. In addition to microscopic 
examinations for evidences of corro- 
sion, the tensile specimens were tested 
for yield strength and the results are 
reported. Methods used to study the 
effect of stresses during the corrosion 
cycle also are described. 

The application of these new metal- 
lurgic and shop-process findings to 
the construction of future airplane 
is regarded as the proof of the labora- 
tory investigations. The four alu- 
minum alloys that are expected to be 
available for future construction are 
listed as 24ST Alclad “as-received,” 
24RT Alclad, 24ST8 Alclad, and 
24ST8R3.5 Alclad. Using the first- 
named as a yardstick, comparisons 
are made with the new materials to 
determine the weightsaving possi- 
bilities for the future, with respect to 
certain structural members, and addi- 
tional statistical data are recorded. 

It is stated that for the contem- 
plated airliners of 1945 it may not be 
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necessary to maintain the present 40 
to 50 per cent spread between the ma- 
terial yield ultimate strengths and 
that the economical use of the super- 
aluminum alloys in tension will neces- 
sitate the material factors being re- 
duced to allow yields of 80 to 90 per 
cent of the tension ultimate strengths 
to be used. 

The effects of the employment of 
these alloys are forecast for such parts 
as wing, fuselage, and tail surface 
coverings; for spars, ribs, and bulk- 
heads; and for fuselage longerons 
and surface stringers. A possible 
weightsaving of 8,000 lbs. on a 275,- 
000-lb. future airliner is visualized. 
Aviation, October, 1943, pages 156, 
157, 159, 161, 284, 287, 288, 290, 293, 
7 illus. 

The Metallurgy of Modern Alloys. 
R. H. Harrington. A continuation of 
an article on heat-treating definitions 
for modern alloys. The writer dis- 
cusses the role of strain in reactions 
of the solid state in alloys and the role 
of strain relative to plastic deforma- 
tion and recrystallization of solid 
solutions. Heat Treating and Forg- 
ing, October, 1943, pages 515-518, 7 
illus. 

Kupferfreie Aluminiumlegierungen 
Hoher Festigreit (High-Grade Alu- 
minum Alloys Without Copper). P. 
Brenner. It is noted that high-grade 
hardening aluminum alloys of the 
Al-Cu-Mg type are in general use 
almost everywhere. In order to elimi- 
nate the use of copper, alloys of the 
type Al-Zn-Mg have been developed 
during the past 20 years. After their 
original defects had been overcome 
these alloys proved to be extremely 
practical. The writer expresses the 
opinion that they deserve special 
consideration because of the saving 
of copper as a vital material and be- 
cause of their high strength rating. 
Zeitschrift des Vereines Deutscher In- 
genieure, February 20, 1943, pages 
105-109, 13 illus. 


Melting Aluminum Alloys in the 
Induction Furnace. Manuel Tama. 
Induction melting furnaces are de- 
scribed in a brief article covering the 
fundamental principles upon which 
induction heating is based. It is 
shown that the core-type furnace has 
not survived for the melting of steel 
because it was surpassed by the high- 
frequency coreless type of furnace, 
but it has been extensively used in 
melting copper alloys and brass. The 
development of the Ajax-Tama-Wyatt 
furnace for melting aluminum and 
aluminum alloys in a core-type low- 
frequency furnace is traced. Two 
sizes of this furnace are mentioned; 
one of 250-kw. capacity heating 
about 1,250 lbs. of aluminum alloy 
per hour, and a smaller furnace of 
60-kw. capacity producing about 300 
lbs. per hour. It is stated that these 
furnaces produce at the rate of about 
5 lbs. per kwh. under ordinary condi- 
tions requiring pouring temperatures 
of 1,250° to 1,300°F. Heat Treating 
and Forging, October, 1943, pages 
531, 532, 2 illus. 
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ngines start instantly in sub-zero weatha 
... thanks to this new Martin lubrication system 


HEN radio warns of approaching enemies 

instant starting is required . . . and instant 
starting in sub-zero weather is now possible on U. S. 
planes, through Martin's newly-developed cold- 
weather lubrication system. Vital to victory today, 
this new device holds great promise as a means of 
starting automobiles, trucks or tractors on bitter-cold 
mornings. Here's how it works. 


Without the Martin Method 

Oil for an airplane engine is kept in a tank, not in the 
crankcase. A compartment within the tank lets some 
of the oil warm up faster than the rest so that it gets 
to the proper running temperature quicker. An oil 
cooler between the engine and tank keeps the oil from 
getting too hot. Pilots, landing in cold weather, press 
a button which introduces gasoline into the oil so that 
when they start the motors later the cold oil will be 
thin and permit a quick take-off. However this gaso- 
line often evaporates from the hot engine, the oil is 
not thinned properly and when the engine is started, 
the oil cooler is blown up by the thick oil being 
forced into it. Result—disaster. 


With the Martin Method 

To meet this problem, Martin engineers devised the 

new lubricating system which: 

1. Injects the diluent into the oil after it has passed 
through the engine. This prevents the hot engine 
from evaporating the diluent leaving the system 
filled with thinned oil. 

2. The new system utilizes a by-pass to prevent cold, 
hard oil from blowing up the oil cooler. 

3. The Martin system permits dilution with dual 
return lines to the oil tank, one line leading to the 
warmup compartment, the other to the main sec- 
tion of the tank. 


AIRCRAFT 


Builders of Dependable Aircraft Since 1909 


4. With the Martin system, the diluted oil is returned 
to the warm-up compartment, thus avoiding dilu- 
tion of all the oil in the tank. 


Result—mission accomplished! 

Proved in action, on Martin and other planes, the new 
Martin lubrication system has solved a major problem 
of global warfare—has brought added safety and 
efficiency to U. S. aircraft—and has opened new vistas 
for peacetime industry. In war or in peace, keep your 
eye on the Martin star. 

Tue Gienn L. Martin Company, Battimore, Mp. 


THE GLENN L. MARTIN-NEBRASKA COMPANY— OMAHA 


ea TODAY, the new Martin lubrication system is saving 
precious material and even more precious lives, in addition to 
giving our planes still another advantage over enemy types. 


* TOMORROW, the Martin method will mean much, not 


only to commercial airlines, but also to manufacturers and 
owners of trucks, tractors, buses and private automobiles. 
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Meteorology 


Use of a Heating-Condensation 
Ratio in Time-Forecasting of Fog in 
the Great Valley of California. D. A. 
Mathews. A study of weather condi- 
tions in the area comprising the San 
Joaquin and Sacramento valleys in 
California shows that winter fog is 
the principal hazard for aircraft opera- 
tion. Because of the location of the 
valley, conditions differ from those in 
other sections of the country, and 
special methods are outlined for fore- 
casting the incidence of fogs. The 
article gives a description of apparatus 
and methods used in estimating the 
formation of fogs and the time element 
involved, particularly a heat-conden- 
sation ratio calculation. Specific cases 
are reported, and examples are given 
of meteorological conditions at differ- 
ent cities in the valley on certain dates. 
Bulletin of the American Meteorologi- 
cal Society, June, 1943, pages 231- 
238, 2 illus. 

Look to Weather Elements for Suc- 
cessful Flight. E. J. Minser. The 
first installment of a continued article 
discussing weather elements affecting 
fight and the methods by which these 
elements may be utilized, avoided; or 
overcome. This installment is largely 
devoted to the subjects of atmospheric 
turbulance, ice accreation, cloud for- 
mations, and fog. The causes and 
effects of these factors are outlined, 
and advice is given on how to over- 
come the difficulties that result from 
them. Air Transport, October, 1943, 
pages 32-37, 12 illus. 

Road Signs for the Flyer. Philip 
Perry. The second of two articles on 
meteorology and air training for war- 
fare. The writer discusses long-range 
fore-casting, methods recently de- 
veloped fer determining weather con- 
ditions in the upper layers of the at- 
mosphere, the instruction of air crews, 
and the future outlook for Canada’s 
air transport service, which, it is 
stated, is intimately linked with her 
meteorologic service. Canadian Avia- 
tion, October, 1943, pages 56, 57, 102, 
104, 105, 10 illus. 


A Summary of Knowledge of the 
Sand and Dust Storms of French 
West Africa. Henry Hubert. Sum- 
marized information on the sand- 
storms and dust storms of French 
West Africa is given in an article 
translated from the Annales de Phy- 
sue du Globe de la France d’outre- 
Mer. 

It is stated that sandstorms of 
French West Africa are characterized 
y the raising of great masses of 
mineral particles of appreciable di- 
mensions through the action of violent 
winds, especially from the north. 
These particles are raised to the 
height of at least many hundred me- 
ters and form a curtain or screen that 
practically nullifies the visibility. 
hey are limited especially to winter 
and in space to certain regions, which 
are named. Their forecasting re- 
quires estimating the force of the 
Wind that creates them. It appears 
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British Official Photograph 


The fuselage of a de Havilland Mosquito is lowered onto the wing. 


that in the rainy season the dangers 
of the sandstorms for aviators are 
rather limited; -this is because the 
visibility is decreased much less by 
them and for a much shorter time 
than during sandstorms of winter. 
But the dangers to aviation of the 
squall itself are far from being negli- 
gible. The Bulletin of the American 
Meteorological Society, June, 1943, 
pages 243-246, 2 illus. 

Clouds, Banners of Weather. Eric 
Sloane. Weather forecasting by mod- 
ern methods is discussed. It is ex- 
plained that the clouds that really 
forecast weather are those that are 
completely out of sight, and that air 
masses and fronts cause weather 
changes. Air Tech, September, 1943, 
pages 34-37, 66. 


Military Aviation 


Building America’s Air Force. The 
development and organization of the 
Army Air Forces are outlined and the 
functions of the various branches are 
described. A diagram shows the pat- 
tern of the organization. The dis- 
position of the 14 global Air Forces is 
described and illustrated. Informa- 
tion is given on the training of the 
Commands. Air Trails, November, 
1943, pages 26-35, 64, 66, 74, 92, 
94-97, 47 illus. 

Britain at War. Ralph Michaelis. 
The tactics and maneuvers used by 
the Royal Air Force in bombing raids 
on Germany are described. Refer- 
ence is made to the ‘‘saturation”’ raid 
in which several hundred bombers are 
used to overwhelm every sort of oppo- 
sition. - It is explained that though 
there is safety in numbers for the 
British raiders there is also increased 
danger for the lone bomber separated 
by engine trouble, a chance shell 


splinter, or bad navigation. Tricks 
used by German fighters are men- 
tioned. How the British are learning 
and combating these tricks is de- 
scribed. Air News, September 15, 
19438, prges 22, 23, 39, 9 illus. 


Naval Aviation 


The Air Assault on Japan. John 
G. Norris. The writer shows how the 
employment of aircraft carriers in 
large numbers will make possible of- 
fensive campaigns against Japanese 
strongholds which until now have not 
been practicable. Among such cam- 
paigns are attacks against Burma, 
Rabaul, Truk, and Tokyo. He ap- 
praises the present carrier strength of 
the United States, taking into consid- 
eration the combat carriers of over 
25,000 tons, smaller combat carriers, 
and auxiliary carriers. The main ad- 
vantages in multiple-carrier opera- 
tions as compared with former carrier 
fighting is said to lie in the fact that a 
large force of carriers can provide its 
own fighter protection. The point is 
brought out also that such forces are 
able to strike against the enemy un- 
expectedly. Flying, November, 1943, 
pages 21—23, 86, 8 illus. 

Carrier Fighters. Robert McLar- 
ren. In this article on the U.S. 
Navy’s carrier-based fighters the 
writer traces their historical develop- 
ment and describes advances in de- 
sign. A chronologic outline is given 
of the various types of carrier-based 
aircraft which have been used by the 
Navy. The article provides a picture 
of the developments leading up to the 
design of modern naval fighters. 
Model Airplane News, November, 
1943, pages, 6, 7, 54, 57-60, 62, 5 
illus. 


~ 
N 
n 
| 
| 


106 


Paints and Coatings 


Hot Dope Finishing of Fabric Sur- 
faces. A. B. Marsh and R. H. Nat- 
wick. Details are given on a new 
finishing system for aircraft fabric 
surfaces adopted by Pan American for 
use on its flying boats. The system is 
characterized by the application of 
high viscosity dopes at elevated tem- 
peratures. By means of the heat, the 
viscosity is lowered sufficiently to 
permit the material to be sprayed from 
standard spray guns. The new tech- 
nique is said to represent not only an 
improvement in the quality of the 
finish, but also a considerable saving 
in application time over conventional 
procedures. 

Conclusions drawn from tests com- 
paring this method of fabric doping 
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with the process previously used by 
Pan American are reported. In addi- 
tion to particulars on heating and 
other equipment employed, the set- 
ting up of standards is featured in the 
article. These standards provide sub- 
stantiating engineering data for de- 
termining the necessity for either a 
rejuvenating of the doped fabric or, 
at a later date, the recovering of the 
area in question. 

As outlined, the following qualifica- 
tions are attributed to the hot-dope 
method of fabric-surface finishing: 
(1) It offers complete protection to 
the fabric against mildew and dry rot. 
(2) Its solvent combination affords 
complete freedom from blushing. (3) 
In place of the eleven-coat combina- 
tion brush and spray system used 
heretofore, it can be applied in a 


Are Formulated to Meet a Need 


ODERN wood and glue aircraft 

manufacturing processes often 
call for ‘special built’ glue. Whether 
it's wings, flaps, seats, fuselages, or 
assembly, etc., leading aircraft 
builders look to Laucks for leader- 
ship in this specialized field. 


1. F. Laucks, Inc., for over 20 years 
the leading manufacturer of water- 
resistant and water-proof glues, is 
today developing glues that do more 
than meet the specifications. 


Laucks Aircraft Glues are formu- 
lated to meet the special require- 
ments of aircraft construction. And 
Laucks service men bring to your 
own construction requirements, the 


“know-how” of years of experience 
in the specialized aircraft glue field. 
Back of them is 20 years testing and 
proving at Laucks acre of research 
laboratories. 


Take advantage of the special 
plus advantages offered by Laucks 
— world's largest manufacturer of 
water-resistant and water-proof 
glues. Write, wire or phone: 


I. F. LAUCKS, INC. 


CHICAGO, 2—6 N. Michigan Avenue 
SEATTLE, 4— 911 Western Avenue 
LOS ANGELES, 1 — 859 E. 60th Street 
Factories: 
Seattle, Los Angeles, Portsmouth, Va., Lockport, N.Y. 
In Canada Address: 

1. F. LAUCKS, Ltd., Granville Island, Vancouver, B.C. 
HERCULES-LAUX-MERRITT, Ltd., Stanbridge, Quebec 


Consult LAUCKS — America’s Glue Headquarters 


~LAUCKS 
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maximum of four or five coats, (4) 
Accelerated tests, confirmed by oyt- 
door durability records, indicated 
somewhat improved durability. Aero 
Digest, October, 1943, pages 152-154 
156, 9 illus. : 


Surface Protection. N. Parkinson 
and J. W. Cuthbertson. Originally 
appearing in the Journal of the In- 
stitute of Metals, this is a report of 
recent investigations into the produc- 
tion of corrosion-resistant films on 
magnesium alloys. In _ conducting 
the experiments, a preliminary survey 
was’made of the behavior of metallic 
magnesium under electrolytic treat- 
ment in a wide variety of aqueous 
electrolytes. The protection of the 
two commercial alloys, AM503 and 
A8 next received consideration, and, 
after some further exploratory work, a 
process involving treatment in an 
aqueous solution of chromic acid 
using either alternating current or di- 
rect current superimposed on a.c. was 
developed and studied. Continuous 
immersion, intermittent immersion, 
and salt-spray corrosion tests afforded 
the means of estimating the degree of 
protection obtained under the various 
conditions investigated. 

The results of the experiments are 
summarized as follows: It was found 
that films possessing excellent corro- 
sion-resisting properties can be formed 
on the binary magnesium-manganese 
alloy AM503 by electrolytic treat- 
ment in a hot dilute solution of chro- 
mic acid using either a.c. or prefer- 
ably a.c. and superimposed d.c. ad- 
justed so that the mean value of the 
applied e.m.f. is negative. By com- 
parison, the films produced by treat- 
ment under a unidirectional current, 
irrespective of whether the alloytis 
made the anode or the cathode, are 
nonprotective. Compared with one 
of the most effective of the commercial 
dip chromating processes, the elec- 
trolytic process has the advantage of 
speediness while affording a measure 
of protection which, although inferior 
under intermittent corrosion, is never- 
theless considered to be satisfactory 
and, under the salt spray, is decidedly 
superior. The protective film con- 
sists largely of a mixture of oxides of 
chromium and manganese. Alumi- 
num-containing alloy A8 cannot be 
effectively protected either in the fore- 
going manner or by direct anodization 
in chromic acid; it is believed that 
the success obtained with AM503 
is attributable mainly to the presence 
of manganese and absence of alumi- 
num in the alloy. Aircraft Produc- 


tion, October, 1943, pages 473- 
475. 
Personalities 
Battling Inventor. Harm White. 


Leading up to his invention of the 
“doughnut” tire for airplanes, high- 
lights in the career of Alvin J. Mus- 
selman are recounted. Features of 
this tire, with its low pressure and 
deflection capacity, are also described. 
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For almost three years Kelletts have been used on border patrol, covering up to 400 miles a day. A two-man team in a 
Kellett patrols a larger area more thoroughly than many men and much valuable equipment could do in any other way. 


PIONEERING NEVER STOPS 
eeemot even for war! 


Researching—engineering—and the 
commercial production of rotary wing 
aircraft have been Kellett’s prime activi- 
ties for over fourteen years. Tremendous 
strides have been made—and our work 
goes on, with efforts redoubled. Today, 
Kelletts are “‘earmarked” for the U.S.A. 
A.F. We can’t give you the details now, 
but keep Kellett rotary wing aircraft in 
mind when you think of the future. 
While we're cooperating with the 
Army in speeding the development of 
rotary wing aircraft, we're also supplying 
vital parts for many of our nation’s best 


bombers and fighters . important 
work that requires highest skill and air- 
craft manufacturing “know how.” 
Kellett is looking forward to the time 
when this skill and experience can be 
turned to peacetime benefits . . . to 
provide you with Kelletts to cut time 
and costs in patrolling electric power 


lines, oil pipe lines, in transporting mail 


and passengers, dusting crops, and for 
other services to industry, commerce, 
forestry and agriculture. Kellett Aircraft 
Corporation, Upper Darby (Philadel- 
phia), Pennsylvania. 


KELLETT 


OLDEST ROTARY WING AIRCRAFT MANUFACTURING COMPANY 
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A Kellett rotary wing ship accompanied 
Admiral Byrd on his voyage to the South Pole. 


Eastern Air Line's Kellett flew mail for a full 
year from Philadelphia’s Post Office roof. 


Kellett looks forward enthusiastically to a 
future of expanding service to the nation. 
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In this sea-air war... 


On every sea-air front, seaplane take-offs 
and landings are smoother, swifter and 
surer because of Edo’s advancements 
in the design and engineering of float 
gear. 

Note the fluted bottom of an Edo float 
—an original and patented Edo develop- 
ment. As speed in the water is gained 
and the float rises on the step, the water 
is thrown off at the first flute. This reduces 
the wetted area to a minimum and en- 


ables the seaplane to break loose readily 


EDO AIRCRAFT CORPORATION, 4143 SECOND STREET, COLLEGE 


EDO FLOAT GEAR 


SERVES THE 
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from the water. Precious seconds are 
saved in take-off. This action is illus- 
trated in photos Nos. 1 and 2 taken dur- 
ing the tow basin tests of a scale model. 

Exhaustive tests of this nature in 
which the action of wing lift and other 


actual flight conditions are simulated, 


accurately disclose the hydrodynamic 
characteristics of a new float model 

pitching moment, angle of trim, lift, 
drag, etc. In wind tunnel tests, aero- 


dynamic racteristics are checked 


POINT; LA. N.Y. 


a seaplane float is vital 


with the same scientific thoroughness— 
see photo No. 3. 

In developing new float designs for the 
high-performance airplanes of our Armed 
Forces, Edo does not rest on its un. 
matched experience of past years. Much 
of the credit for the fine war record of 
Edo military floats in meeting the exact- 
ing requirements of tropics-to-arctic 
service is due to scientific research car- 


ried on unremittingly. 
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Flying, November, 1943, pages 81, 82, 
140, 3 illus. 

The Aerial Odyssey of T. Claude 
Ryan. William Wagner. A_bio- 
graphic article on T. Claude Ryan, 
head of the Ryan Aeronautical Com- 
pany, the Ryan School of Aeronau- 
tics, and the Ryan Aeronautical In- 
stitute. Highlights of his career in 
the aviation industry are traced from 
the time he was a flying cadet, in 
1919, to the present. It is related how 
his activities gradually extended from 
piloting for the Army to a commercial 
air sightseeing business, teaching peo- 
ple to fly, air transport, and manufac- 
turing airplanes. Various planes and 
records which he sponsored are noted. 
The American Pilot, October, 1943, 
pages 20-22, 27, 35, 15 illus. 

Ahead of His Time. George R. 
Reiss. Part 1 of a two-part article 
outlines the career of more than 30 
years of William B. Stout, who is 
stated to be occupied now with the 
development of a low-priced helicop- 
ter and a roadable airplane for civilian 
use. The history of his early life is 
traced and reference is made to some 
of his many inventions and engineer- 
ing activities. Air Trails, November, 
1943, pages 18, 19, 99, 100, 5 illus. 


Personnel 


Which Will We Get—Men and/or 
Planes? John Foster, Jr. Indicating 
specific deficiencies in the West Coast 
War Manpower Program, the writer 
condemns it as a stop-gap measure. 
He states that the fundamental cause 
of the man-power shortage problem in 
the aircraft industry calls for a com- 
plete re-examination of the nation’s 
military requirements by those who 
establish the policies and retain the 
authority to prevent the removal of 
key personnel. Criticisms against 
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the West Coast Program are that it is 
too complicated, that the responsi- 
bility for the allocation of man power 
and facilities is divided among too 
many governmental agencies, that 
the means for operating the program 
are too inadequate, and that controlled 
referral hiring—as developed from 
the so-called Buffalo plan—does not 
work. Efforts to extend the tempo- 
rary plan eastward are decried by 
the writer. In contrast to his opin- 
ions on the West Coast Program, 
however, his attitude toward the 
efforts of the aircraft manufacturers 
in solving the man-power shortage 
problem is one of commendation. 
Aviation, October, 1943, pages 110, 
111, 358, 354, 2 illus. 

Recruiting and Placing the Engi- 
neering Graduate. M. V. Mattson. 
An evaluation of the aircraft indus- 
try’s recruiting and placement work 
for technical graduates in the light 
of prewar conditions is followed by a 
discussion of new approaches based 
on postwar application. Weight En- 
gineering. Fall, 1948, pages 10, 
25. 


Plants 


Largest Air Cargo Plant in World 
Turns out Flying Box Cars for War. 
A brief description of the Chicago 
plant of the Douglas Aircraft Com- 
pany where C-54 Skymaster cargo 
planes are being turned out in large 
numbers for the transportation of 
arms and supplies. In addition to 
figures on the amounts of material 
used in the construction of the plant 
and a short review of the equipment, 
the article comments on the trans- 
port services being rendered by the 
planes built there. Air Transporta- 
tion, October, 1943, pages 18-20, 1 
illus. 


Plastics and Plywood 


Delamination Tests of Plywood and 
a Proposed Specification. C. W. 
Muhlenbruch. In order to overcome 
drawbacks of the standard test to 
determine delamination of plywood, 
which is dependent upon visual ex- 
amination of a sample that has been 
subjected to a standard manner of 
soaking, the writer has conducted 
tests designed to show that an actual 
physical test for modulus of rupture 
or modulus of elasticity will provide a 
quantitative measure of loss in 
strength due to wetting and conse- 
quent delamination. Such a test is 
now in use to forecast the ability of a 
plywood to withstand atmospheric 
exposure. As a result of the tests, the 
Writer proposes that a specification 
that is outlined in the paper be made 
a part of the delamination test for 
plywood. Transactions of the A.S.- 
ae. October, 1943, pages 723-727, 


Resin-Bonded Plywood Tubing. 
An article describing how telescoping 
masts 90 ft. high, diminutive trouble 
lights for airplanes, practice bombs, 
and telescope carrying cases are made 
from a recently developed wood ve- 
neer, spirally or longitudinally wound, 
and bonded with urea-formaldehyde 
resins. The preparation of the ma- 
terial is described, and details are 
given on the methods of fabricating 
the products. Results of tests ap- 
plied to the tubing are tabulated. 
Other wartime applications of the 
material are outlined, as well as post- 
war uses to which it may be put. 
Modern Plastics, October, 1943, pages 
81, 82, 142, 6 illus. 

High Frequency Heating Applied 
to Aircraft Woodwork. Paul . H. 
Bilhuber and Walter Godfrey. Ap- 
plication of heat. developed by high- 
frequency electric power, especially 
the so-called Steinway ‘Raytronic”’ 
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system for accelerating wood fabrica- 
tion is described, as employed in the 
plants of Steinway & Sons, piano 
builders, in connection with the pro- 
duction of aircraft parts. The funda- 
mentals of the method of heating and 
gluing wood by high-frequency radia- 
tion of electrical power are reviewed, 
with brief remarks on the three theo- 
ries commonly advanced to account 
for how it operates, and on the com- 
putations for determining the power 
and time required for a given job. A 
basic advantage of high-frequency 
heating is credited to its ability to 
heat the complete mass of material 
uniformly, but care must be taken in 
the selection of the machine, the de- 
sign of the electrodes, and the con- 
trol of the moisture content and den- 
sity of the material. 


The three established methods of 
introducing heat in a glue line or a 
mass of material are listed as the per- 
pendicular, parallel, and stray-field 
methods. Each of these methods is 
defined and its particular application 
in the making of aircraft parts is 
listed. For the gluing of veneers in 
the manufacture of plywood by the 
gluing of laminations to form curved 
sections, such as wing bows, use the 
perpendicular method. The paral- 
lel heating method is employed where 
wing spars are being made of several 
laminations measuring !/; in. or more 
in thickness, and stray-field heating 
method is the most complicated but 
is said to have the greatest possibili- 
ties. It is employed where the work 
cannot be placed between electrodes, 
such as. wings, ailerons, elevators, 
stabilize, floors, and the like. The 
method is admitted to have certain 
shortcomings, which are outlined and 
for which remedies are suggested, 
one of these being the development of 
hot spots. The most important use 
of the machine and method is stated 
to be the speeding of wood fabrica- 
tion, making it possible to complete 
gluing work in minutes and seconds, 
whereas other methods require hours. 
An example is given of the construc- 
tion of a glider wing bow that formerly 
required a curing time of four hours 
under pressure and now is completed 
in about 18 min. 


Recommended practices for carry- 
ing out the process are outlined, de- 
tails being given on the preparation 
of the work, the materials, and the 
press. Instructions are given for 
various jobs. It is shown that proper 
arrangements of the machinery makes 
possible continuous and economical 
operations. Calculations are given 
for determining operating time and 
power requirements, as well as infor- 
mation on tools and accessories to 
facilitate the work. Aero Digest, 
October, 1943, pages 178-182, 184, 
186, 225, 14 illus.; ‘‘High-Frequency 
Gluing of Resins,” Modern Plastics, Sep- 
tember, 1943, pages 89-93, 154, 155. 14 
illus. 


Conservation Through Substitution 
of Material. H. Stykolt. Applica- 
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Ever since it first saw combat duty with the Marines.in 
the South Pacific, the Vought Corsair has established a 
fighting record that speaks for itself. Today this fast, 
tough, hard-hitting fighter is rolling off the lines in ever- 
increasing quantities. 


In recognition of an outstanding production achieve- 
ment, the Army and Navy have conferred upon Chance 
Vought Aircraft the Army-Navy “E”. 


CHANCE VOUGHT AIRCRAFT 


STRATFORD, CONNECTICUT 
ONE OF THE FOUR DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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tions of plywood in aircraft construc- 
tion and the advantages of using ply- 
wood instead of metal are briefly 
summarized. A report is also given 
of the amount of aluminum saved by 
the Canadian Wooden Aircraft Com- 
any through plywood substitution. 
mphasis is placed on the process 
using ready-made flat plywood that is 
sold commercially in sheets. It is 
stated that economies are effected in 
rubber, time, weight, and cost, as 
well as the saving of metal, which is 
regarded as the most important. 
Commercial Aviation, September, 
1943, pages 84, 86, 2 illus. 

Transparent Enclosures in Air- 
craft. Orlo E. Brown and Winfield 
H. Arata, Jr. Suggestions pointing 
the way toward the standardization 
of transparent enclosures for aircraft 
are given. To show good and bad 
features in their true light the writers 
enumerate the design criteria that 
control good practice. Typical in- 
stallations are illustrated. Modern 
Plastics, October, 1943, pages 89-93, 
140, 25 illus. 

New Developments in Plastics for 
Aircraft. D. M. Buchanan. A study 
of some new methods for the fabrica- 
tion of plastics. The article covers 
low-pressure laminating, heatronic 
molding, jet molding, and transfer 
molding. Explaining the features of 
these processes, it shows how they 
have extended the usefulness of plas- 
tics in aircraft construction and have 
helped speed output as well as reduce 
costs. Included in the illustrations 
are a chart that compares heatronic 
and standard molding characteristics; 
atable that lists the mechanical proper- 
ties of phenol-formaldehyde cloth, 
paper, and glass-fiber laminates; and 
another table that shows the resins 
classes, types, hardening tempera- 
ture, molding time, and molding pres- 
sure. Aero Digest, October, 1943, 
pages 188-190, 192, 237, 8 illus. 


Evaluation of High-Strength Plas- 
tics. Henry Sang and Philip M. Field. 
Experimental work undertaken to 
make a preliminary determination of 
the physical properties of high- 
strength plastics that show promise 
for use in aircraft structures is de- 
scribed. The paper is based on a re- 

rt of the Aeronautical Materials 

boratories, Engineering Division, 
Naval Aircraft Factory. 

The materials considered consist of 
paper or glass-and-cotton fabric, lami- 
nated with a phenol-formaldehyde or 
melamine resin, and a material that 
consists of a felted asbestos fiber base 
Impregnated with phenol-formalde- 
hyde resin. Modern Plastics, October, 
1943, pages 107-109, 142, 2 illus. 


Plastic Sheets Make Transparent 
Templates. The application of trans- 
parent Vinylite plastic sheets in the 
development of leading-edge tem- 
a for airplane wings is related. 

he ability of the synthetic material 
to form itself readily around estab- 

hed contours was proved, and then 
the idea was adopted for large and 
small assemblies. Additional ad- 
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Transparent Vinylite plastic sheeting being used to develop leading-edge templates for 
airplane wings. 


vantages were that the material was 
relatively unaffected by varying cli- 
matic conditions and that expansion 
and contraction of the sheets were 
negligible. The new method is con- 
trasted with the old method. The 
material is drawn taut around a mock- 
up complete with lofted ribs and 
stringers of a leading-edge section, 
and locations are marked as they ap- 
pear through the transparent ‘‘skin.” 
Carrying this a few steps further, a 
complete covering of three separate 
“skins” was developed so that when 
the mock-up skin had been properly 
fitted on the basis of the rib structure, 
as seen through the skin, axes for 
inspection holes and machine-gun 
cutouts also could be transferred di- 
rectly from the rib structure. When 
laid over sheet stock these samples 
serve as accurate flat patterns and, 
in addition, accurate markings could 
be placed on a checking fixture to in- 
sure duplication of subsequent skins. 
Other advantages resulting from the 


Postwar 


Tomorrow’s Use of Today’s Planes. 
L. Welch Pogue. The Chairman of 
the Civil Aeronautics Board outlines 
questions that must be answered be- 
fore the Government can dispose in- 
telligently of the many thousands of 
aircraft which the United States will 
have available when hostilities cease. 
The development of facilities for 
utilizing these aircraft and disposing 
of any surplus during peace is dis- 
cussed. The subject of peacetime 
transport plane manufacture is also 
considered. Figures are given show- 
ing the magnitude of the problem, 
and legislation pending in Congress is 
reviewed. It is concluded that de- 
tailed plans cannot be completed at 
present but that all possible prepara- 
tions permitted by the war program 


process are outlined. Wings, October, 
1943, pages 712, 713, 5 illus. 


Piywood in Aircraft Construction. 
W. Czerwinski. An elementary ex- 
planation of how plywood is molded. 
In addition to commonly known 
methods, some new experiments are 
related. The main advantages of the 
process are listed and mention is made 
of the synthetic resin adhesives by 
which the plywood is glued. Com- 
mercial Aviation, September, 1943, 
page 86. 


Vertical Speed Indicator. A de- 
scription is given of a vertical speed 
indicator manufactured almost en- 
tirely from plastic materials. This 
instrument is assembled from four 
separate plastic parts, the indicator 
body, two indicator pellets which are 
mounted in tubes in the indicator 
body, and the housing. Information 
on how these parts are molded is in- 
cluded. Modern Plastics, October, 
1943, pages 100, 148, 2 illus. 


Aviation 


should be carried out. Air Trails, 
November, 1943, pages 15-17, 62, 64, 
5 illus. 

Engineering the Airways. Some of 
the traffic problems that may de- 
velop with the operation of 300,000 
civilian airplanes three years after 
the war are considered. It is stated 
that the solution of these problems 
lies with the Civil Aeronautics Ad- 
ministration. The functions of the 
C.A.A. are outlined, with notes on 
some of its officials. Prospective 
commercial air routes and the condi- 
tions to be overcome are described, 
with special attention given to the 
facilities for air operations in and 
across Alaska. It is related how the 
C.A.A. has fostered the development 
of civilian air flying and is serving the 
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todays Bost Buy Bonds 


X-ray inspection of aircraft castings has become an 


important factor in producing superior planes for the 
United Nations. 


With the use of x-ray no casting which might fail will 
find its way into an airplane structure. All types of 
defects — blowholes, dross or oxide inclusions, segre- 
gations, gas porosity, microshrinkage, cracks, cold 
shuts, and misruns will show when inspected by x-ray. 


G-E X-Ray designed and built the OX-140 Unit, shown 
here with the S-75 wall-mounted tube stand, expressly 
to meet the low-voltage radiographic inspection needs 
of the aircraft users of light alloy castings. It provides 
complete flexibility and a wide useful radiographic area. 


To request information about the G-E OX-140 X-Ray 
Unit, or the services of a G-E X-Ray Industrial Engi- 


GENERAL C36) ELECTRIC neer in applying x-ray to your problems, write, today, 


to Department N812. 


X-RAY CORPORATION 


2012 JACKSON BLVD. CHICAGO (12), 1LL., U.S. A. 
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military establishments all over the 
world. The Administration’s postwar 
trafic-control program is. outlined. 
A diagrammatic sketch illustrates a 
method by which C.A.A. air-traffic con- 
trol men think an airport with dual 
runways can handle 30 instrument 
landings and 30 take-offs per hour 
3 years after the war, as compared 
with four to six landings and about 
twelve take-offs now. Fortune, No- 
vember, 1943, pages 128-133, 135, 
939-242, 244, 246, 249, 6 illus. 


20,000 Leagues Above the Ground. 
Leighton Collins. The writer dis- 
cusses the basic problems of personal 
airplane ownership and use which he 
claims will have to be solved if civil 
aviation is to be a thriving industry 
after the war. His thesis is that there 
is a need for a private airplane that 
will fit more nearly than has the pre- 
war type into the everyday needs, 
economic status, and ways of living 
of the average automobile owner. 
The outlook for commercial air lines 
is surveyed briefly, but the potential 
market for private airplanes is given 
principal consideration. Problems re- 
ceiving consideration include ease of 
flying, cost, performance, roadability, 
and government regulation. Other 
factors mentioned as contributing to 
the salability of postwar airplanes are 
sufficient airports and simplified navi- 
gation. One point emphasized by the 
writer in examining these problems is 
that the importance of price and per- 
formance should not be overestimated 
in their relationship to the other con- 
siderations. Air Facts, November, 
1943, pages 9-21. 

Swedish Aviation Looks to World 
Horizons. Joseph H. Riseley. How 
Sweden is organizing for postwar air 
transport is described. The article 
summarizes the country’s aviation 
outlook and background. It de- 
scribes how a company is being fi- 
nanced by private capital for aviation 
development outside of Europe. Air 
Transport, October, 1943, pages 38- 
40, 7 illus.; ‘‘Sweden’s Post-War 
Plan,’ National Aeronautics, October, 
1943, pages 17, 18. 

Problems of the Post-War Aviation 
Planners. John Dwight Sullivan. 
In this commentary on the problems 
of drafting a postwar aviation policy 
for the United States, the writer states 
that such policy depends on the basic 
determination of America’s foreign 
policy as a whole. He claims that 
only when questions of military se- 
curity, postwar cooperation of the 
United Nations to preserve peace, 
and the extent of her own participa- 
tion are resolved can the United States 
come to any decisions with regard to 
international civil aviation. It is his 
opinion that the development of 
American aviation in international 
trade will be dependent upon some 
form of international cooperation 
limited only by the principles of na- 
tional security and reciprocal rights. 
To dispel a common objection to 
America’s participation in an overall 
plan for the control of international 
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civil aviation, he explains that no- 
where has it been suggested that 
‘freedom of the air,’”’ however de- 
fined, would include the right of pas- 
sage to planes of other nations over 
other than specifically designated air- 
ways and airports and under control 
of American authority. 

Quoting the Fulbright resolution, 
originated by the Foreign Affairs 
Committee of the House of Repre- 
sentatives, the writer commends it as 
going right to the heart of the prob- 
lem. He defines the importance of 
this or a similar resolution to the de- 
termination of the Civil Aeronatuics 
Board’s Statement of Important Civil 
Aviation Questions, as well as to rec- 
ommendations that will be submitted 
by the Interdepartmental Committee 
on International Aviation. Flying, 
November, 1943, pages 10, 24, 1 illus. 
(Air Commerce Section). 

Feeder-Line Franchises Now, Not 
After War, Is Plea of Airways Aide. 
James C. Ray. Stating that the 
present domestic air transport sys- 
tem provides the benefits of direct 
air service to only 6'/. per cent of the 
cities and towns with more than 
2,500 population, the writer discusses 
the growing movement to correct this 
inadequacy. He emphasizes that the 
condition can be largely rectified by 
the widespread development of feeder 
air lines. The role of such links after 
the war is discussed. Air Transporta- 
tion, October, 1943, pages 12, 13, 15- 
17, 2 illus. 

Global Air Competition. Alice Rog- 
ers Hager. An outline of the plan pro- 
posed by Thomas Burke, Chief of the 
International Communications Divi- 
sion of the State Department, for a 
supercorporation to carry on the in- 
ternational air transport business of 
the United States. The plan pro- 
vides for the stock of the corporation 
to be divided among a number of the 
major air transport companies of the 
United States, with operating routes 
assigned by the Government on a 
global basis. In addition to demon- 
strating the advantages of the plan 
in the competition of American enter- 
prise against Government-sponsored 
air lines of other countries, the writer 
supplements the article with bio- 
graphic details on Mr. Burke. Sky- 
ways, November, 1943, pages 39, 40, 
89, 3 illus. 

Postwar Airways II. Allen Scott. 
In this second installment of an article 
on airways of the future the writer 
continues a discussion of airway radio 
navigation and communication facili- 
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ties. Information is given on the ul- 
tra-high-frequency radio range. The 
dual range airway is discussed. Air 
Transport, October, 1943, pages 53- 
55, 3 illus. 

Stimulating Industry by Air Com- 
merce. Carleton Putnam. Some ob- 
servations on how the speed of trans- 
action provided by air transportation 
of passengers and cargo will act as a 
spur to enterprise in various fields of 
economic development after the war. 
Although air cargo is acknowledged 
to be primarily suitable for specialized 
types of freighting, it is reasoned that 
the possibilities of its initial penetra- 
tions, coupled with the speedy trans- 
portation of passengers, will open the 
gates for the flow of heavy commodi- 
ties and for ensuing traffic by rail and 
water. One aspect considered is the 
productive potentialities of large areas 
of the earth still untouched by indus- 
trialization and agriculture which can 
be brought into contact by the air- 
plane. Flying, November, 1943, pages 
18, 19, 28, 3 illus. (Air Commerce 
Section). 

Air Transportation after the War. 
Charles A. Zweng. A commentary on 
the importance of air transportation 
in postwar planning, in which the 
writer urges the Government not to 
neglect this phase of postwar develop- 
ment. Included in his listing of vari- 
ous air-line, national, and interna- 
tional plans is an outline of the main 
points in the findings of the British 
Independent Committee on the Fu- 
ture of Civil Aviation. Aero Digest, 
October, 1943, pages 118, 119, 2 illus. 

The World Will Emerge from an Air 
War into an “Air Peace.” John L. 
Collyer. Various phases of air trans- 
port and its future after the war are 
examined by the President of the B. 
F. Goodrich Company. he writer 
discusses the work of the Air Trans- 
port Command in carrying cargo to 
fighting zones, cargo transport by air 
compared with transport by land and 
sea, and means of insuring the relia- 
bility of air transport. He states 
that the wonders of aerial transport 
achieved in war can, and, he is con- 
fident, will be, matched and exceeded 
by those that the enterprise and team- 
work of free peoples can achieve in the 
coming period of peace. Air Trans- 
portation, October, 1943, pages 22-26, 
3 illus. 

What Kind of Airplane Will You 
Fly Tomorrow? W. T. Piper. The 
initial article of a series expressing 
the views of various aviation leaders 
with regard to the kinds of planes 
which will be designed for postwar 
use. Mr. Piper suggests certain de- 
sign trends that will be necessitated 
by the demand for speedier, low-cost, 
and more spin-proof airplanes. He 
also predicts that aluminum and 
magnesium will be widely used, that 
the two-place airplane will be the 
most popular, and that planes will 
have to be exceedingly simple if they 
are to be sold in satisfactory numbers. 
Another belief of Mr. Piper is that 
to bridge the conversion period im- 
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ITS WEIGHT 
Gold 


When engine trouble develops, vibration can become 
an acute danger. Then the few pounds of TITESEAL 
which are needed for all of the sealing and gasketing 


jobs on a plane become worth their weight in gold. 


WHY?. .-. Because TITESEAL is VIBRATION 
PROOF. It stays put and prevents leaks no matter 


how intense the vibration becomes. 


Resistance to vibration is only ONE of TITESEAL’S 
many valuable qualities. TITESEAL never dries 
out—never shrinks, cracks or crumbles—is heat proof 


and cold proof—and is pressure tight and leak proof. 


TITESEAL was developed by technical air-service 
men at Wright Field to solve aviation’s own prob- 
lems, and it has always been the favorite of the 
aviation industry. Many aviation specification sheets 


read “Compound to be TITESEAL or equal.” 


There is a density of TITESEAL for every gasketing and sealing need. 


FOR SAFETY’S SAKE, ALWAYS SPECIFY TITESEAL. 


FOR DETAILED INFORMATION ABOUT TiteSeal WRITE 
SPECIALTY 


CHARLOTTE 1, NORTH CAROLINA 


COMPANY 


LOS ANGELES 1, CALIFORNIA @® TORONTO 2, CANADA 


mediately after the war old airplane 
models should continue to be many- 
factured for a time. Southern Flight 
October, 1943, page 31. y 


Development of Postwar Aircraft, 
James T. Bain. The subject of post. 
war aviation is discussed from the 
point of view of an operator. The dis. 
cussion is based on two convictions 
of the writer, which are: first, that 
the basic airplane as it is known today 
will not undergo any revolutionary 
structural or size change for a con- 
siderable time in the postwar period, 
except in design details and operation 
methods; second, that thinking, with 
regard to aircraft operation, must be 
revised and new methods developed 
to achieve the necessary standards of 
safety and regularity. With a degree 
of stabilization in aircraft design 
substantial reductions can be expected 
in the cost of air travel, as well ag 
wider acceptance of aircraft as a 
standard means of transportation. 
Sections of the article deal with re- 
vised standards of safety and regular- 
ity needed, overcoming defects in the 
maintenance system, the advantages 
of improved maintenance, and air- 
craft flight operations. Mechanical 
Engineering, November, 1943, pages 
781-784, 1 illus. 


A Fighting Plan for Peacetime Pro- 
duction. Harry Woodhead. The 
President of Consolidated Vultee of- 
fers his views on several problems 
relative to the postwar production of 
airplanes and urges that the aviation 
industry take the initiative in formu- 
lating plans for the creation of peace- 
time markets. Subjects touched upon 
include: military planes for an inter- 
national police force; sales and ad- 
vertising campaigns promoting the 
airplane as an instrument of peace; 
the renegotiation law; the Lea bill 
and similar enactments; Govern- 
ment regulations; Government par- 
ticipation in managerial activities; 
international policy; and “free 
ports.” Flying, November, 1943, 
pages 24, 25, 85, 86, 2 illus. 

What to do With the World’s Air. 
Joseph Kastner. The writer considers 
the problem of how to free the air and 
discusses air policy and the struggle 
for air power. It is suggested that 
postwar air-traffic agreements may 
range all the way from a mere right 
to fly over a country without landing 
to a policy that would grant practi- 
cally an “open sky” to the air com- 
merce of any peaceful nation. The 
point of view and interests of the 
United States are compared with those 
of Great Britain and other countries. 
Conflicting interests are studied, and 
the history of international air trans- 
portation is reviewed. Estimates are 
offered on the amount of traffic and 
on the potential fields for the manu- 
facture and operation of future com- 
mercial aircraft. Life, November 1, 
1943, pages 100, 101-103, 105, 106, 
108, 111, 112, 17 illus. 

Four Transports Are Visualized 
for the Future. William Littlewood. 
Types of airplanes to meet future 
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= | ADVANCED TIME-SAVING METHODS 


@ Heavy bomber motor mounts are kept in the same holding fixture 
throughout all machining operations. This is typical of our advanced 
methods that save time and assure the utmost precision in the manufacture 


of welded steel tube, tubular parts and assemblies for the aircraft industry. 


AMERICAN METAL PRODUCTS COMPANY 


5959 LINSDALE AVENUE, DETROIT 4, MICHIGAN 
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OXYGEN TANKS OF 


9115 


Up in rarefied, sub-zero skies, the lives of aviators and 
air-borne wounded depend on the oxygen tank—an item 
in which steel requirements are especially severe and 
complex. 

Here, the metal must be tough with tensile strength to 
withstand high operating pressures and take the impact 
of gun fire without shattering . . . yet weight restrictions 
necessitate the use of a comparatively light gauge sheet, 
and critical steel making alloys have to be conserved. 
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GREAT LAKES STEEL CORPORATION 


DETROIT, MICHIGAN 
Sales Offices in Principal Cities 
Division of NATIONAL STEEL CORPORATION Executive Offices, Pittsburgh, Pa. 


EMBER, 1943] 


‘Tha they may breathe and live and fight 


In addition to these specifications, the steel has to have 
the properties necessary for atomic hydrogen arc waning 
on fully automatic equipment. 

This difficult and important problem has been solved 
successfully by Chambers Corporation of Shelbyville, 
Indiana. They spent over a year in development work, 
and they selected N-A-X 9115 Alloy Steel as their basic 
material . . . Write for our new book on N-A-X 9100 
Series Steel. It may help you solve other vital problems, 
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requirements are considered by the 
Vice-President in charge of Engineer- 
ing, American Airlines. Four types of 
rime importance are discussed: The 
frst would be a local-schedule twin- 
engined airplane carrying 25 to 30 
passengers ; the second, a four-en- 
gined airplane for limited-stop service, 
carrying 40 to 50 passengers over aver- 
age distances of 500 to 1,000 miles at a 
speed of 250 m.p.h.; the third, the 
largest twin-engined airplane that 
could be built around a maximum size 
of proved power plants, for high pas- 
senger-density routes of 250 to 300 
miles; and the fourth, a long-range 
airplane with four or more engines, 
with a speed approaching 300 m.p.h. 
It is stated that to meet more unusual 
needs several additional types of 
planes might be required. Air Trans- 
portation, October, 19438, pages 32, 
33, 1 illus. 

Canada’s Air Diplomacy. Francis 
Flaherty. An analysis of Canada’s 
stand on postwar air transport. Her 
attitude toward three alternatives of 
international policy—‘‘closed air,” 
“freedom of the air,” and “interna- 
tionalized air’—are reported, with 
the conclusion that there are strong 
objections to the unqualified accept- 
ance of any one of the three. The 
relative positions of Trans-Canada 
Air Lines and Canadian Pacific Air- 
lines also enter into the discussion. 

As set forth by Prime Minister 
King, the Canadian Goverment’s air 
transport policy is outlined as fol- 
lows: (a) The government sees no 
good reason for changing its policy 
that Trans-Canada Air Lines is the 
sole Canadian agency that may oper- 
ate international air services.  (b) 
Within Canada, T.C.A. will continue 
to operate all transcontinental sys- 
tems and such other services of a 
main-line character as may, from 
time to time, be designated by the 
government. Competition between 
air services over the same route will 
not be permitted. (c) In order to 
prepare for forthcoming international 
negotiations on air transport, the 
government is studying carefully the 
problems that will have to be dealt 
with in the negotiations. (d) The 
Canadian Government strongly fa- 
vors a policy of international collabora- 
tion and cooperation in air transport 
and is prepared to support interna- 
tional negotiations for whatever inter- 
national air transport policy can be 
demonstrated as being best calculated 
to serve not only the immediate na- 
tional interest of Canada but also 
her overriding interest in the estab- 
lishment of an international order 
that will prevent the outbreak of 
another war. Flying, November, 
1943, pages 28-30, 5 illus. 


“Anywhere in the World.” De- 
von Francis. Comments are made on 
the prospects the science of aeronau- 
tics holds for the world of the future. 
It is stated that air travel in the post- 
war world, speeded and cheapened by 
four-mile-a-minute transport planes 
calrying persons and cargo across 
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and between continents, will do much 
to remove the barriers of language, 
race, and nationalities. Larger, fas- 
ter, and more efficient aircraft are 
envisioned which will link the conti- 
nents over express air levels 4!/, miles 
above the earth, coordinated with 
fleets of cargo planes on local point- 
to-point schedules. Airlanes, Oc- 
tober, 1943, pages 8, 9, 16, 4 illus. 

The CAB Chief’s Program for Dis- 
posing of Surplus Transports After the 
War. L. Welch Pogue. The Chair- 
man of the Civil Aeronautics Board 
surveys possibilities of utilizing or 
disposing of surplus transport air- 
craft at the end of the war. He notes 
that these aircraft constitute a vital 
national asset and reviews the mili- 
tary and economic benefits obtained 
from the existing air transport facili- 
ties. He urges that plans be made now 
for utilizing these assets, stating that 
if they are indiscriminately thrown on 
the market a vast and costly reserve 
would be wasted, the transport-air- 
craft market would be glutted for 
years to come, and the capacity to 
manufacture and develop transport 
aircraft would suffer a blow from 
which it would take years to recover. 
These three consequences are ampli- 
fied by statistics on the present value 
of manufacturing equipment and em- 
ployment figures. The writer defines 
specifically what should be considered 
surplus aircraft. It is noted that uses 
can be found for a certain number of 
surplus aircraft and others could more 
economically be scrapped. It is 
stated that there is no simple solution 
to the problems. 

Suggestions are made that the 
Government might authorize the re- 
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turn to each of the manufacturing 
concerns that produced transport air- 
craft the surplus units of its type for 
conversion to commercial usage and 
resale. The Government could enter 
upon a policy of preserving the sur- 
plus aircraft in storage for use in a 
further emergency, but a more realis- 
tic possibility, according to the writer, 
is that adequate plans be made now 
to solve the problems in whatever 
way may best accord with the na- 
tional interest and policies when the 
time comes. For this purpose a bill 
now before Congress is outlined, under 
which the Civil Aeronautics Board 
would be given the responsibility of 
handling the surplus aircraft. The 
other provisions of the bill are touched 
upon and approval is given by the 
writer to its provisions. Air Trans- 
portation, October, 1943, pages 34-36, 
38, 40, 42. 


Private Flying 


Skyways Presents the Skytel. A 
proposed plan for facilities to accom- 
modate the private flyer and his plane 
overnight. An adaptation of the au- 
tomobile travelers’ roadside inn or 
tourist cabin idea, the suggestions 
for the air travelers’ hotel have been 
submitted by the owner of the How- 
ard Johnson restaurants. The ‘‘sky- 
tel” is designed to afford medium- 
priced lodging and food near an air- 
port. A landing strip running from 
the flying field provides the visiting 
planes an approach to the hangars 
that are located conveniently near. 
Skyways, November, 1943, pages 24, 
25, 2 illus. 


Production 


The Principles of Lubrication in 
Modern Deep Drawing Practice. H. 
A. H. Crowther, P. D. Liddiard, and 
K. I. Marwood. In the first install- 
ment of a continued article it is noted 
that until recent years the lubricant 
used in connection with metal-draw- 
ing operations often was the limiting 
factor in the process, not the capacity 
of the press or the character of the 
metal being worked. Conditions in 
deep drawing mean that the lubricant 
is used in such a way that existing 
data and testing equipment for or- 
dinary lubrication are not applicable. 
After méntioning some of the causes 
of difficulties in deep drawing other 
than the lubricant, the writers outline 
the principles of lubrication, defining 
the function of the lubricant, giving 
common examples of general lubrica- 
tion, and analyzing the causes of 
failure. 

It is shown that in deep-drawing 
operations boundary lubrication is 
the only condition that can exist. 
Analysis of the molecular condition 
at the surface of the metal shows that 
adsorption is produced, this being the 


physical principle upon which bound- 
ary lubrication depends, thus making 
deep drawing possible. Another fac- 
tor for consideration is the tempera- 
ture that develops at the area of 
drawing and is a probable cause of 
many drawing problems. The effect 
of the relative melting points of the 
two metals is explained, as well as the 
“‘stick-slip”’ theory whereby the inter- 
mittent motion of one metal in sliding 
over the other in the drawing opera- 
tion is accounted for. 

The basic requirements for success- 
ful deep-drawing lubrication are listed 
as follows: (1) The area of actual 
contact between the metals must re- 
main small. (2) The metals should be 
prevented as far as possible from com- 
ing within the zone of attraction of 
each other. This might be done by 
employing a material for which each 
metal has a greater affinity than it has 
for the other metal. (3) The tempera- 
ture must be kept to the minimum by, 
for example, the presence of sufficient 
of a low-melting metal. The applica- 
tion of these principles is detailed 
and the methods of lubrication are 
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tabulated. Sheet Metal Industries, 
October, 1943, pages 1733-1738, 4 
illus. 


Douglas Licks U-Boats Without 
Bombs. Jock Simpson. Information 
on how Douglas builds DC-3 trans- 
port planes for war service is given by 
a description of one of the C-47 mecha- 
nized assembly lines. The system 
incorporates a number of practices 
particularly adaptable for manufac- 
turing large transport aircraft in 
quantities and is based on the assem- 
bly cf five major components—fuse- 
lage, empennage, center wing section, 
and two outer wing panels. Besides 
numerous photographs, the article 
includes a drawing showing the break- 
down of the C-47 with nomenclature 
of parts and assemblies. Aviation, 
— 1943, pages 135-141, 349, 18 
illus. 

Milling Cutters are Replaced by 
Fly Cutters on Aluminum. George 
Fox. The problem of an aircraft 
factory overburdened with milling 
work but having a scant supply of 
milling cutters is related. The solu- 
tion was found by trying tool bits in 
special adaptors. The experimental 
work that led to this solution is de- 
scribed, indicating that the secret of 
fly cutting lies in the cutting angles. 
Details are given on the fixtures used, 
the depth of cut, and the materials 
used. Experiences arising from the 
use of this method on aluminum are 
reviewed. Canadian Aviation, Oc- 
tober, 1943, pages 79, 80, 108, 5 illus.; 
“Fly-Cutting to Victory,” George 
Fox, Commercial Aviation, September, 
1943, pages 76, 80, 82, 9 illus. 


The Horsa Glider. Part I. Wil- 
fred E. Goff. Beginning of a two- 
part article on the procedures in- 
volved in manufacturing the Airspeed 
Horsa glider—a British troop-carrier 
of all-wood construction. This in- 
stallment covers in detail the pro- 
duction of the fuselage as carried out 
by a subcontracting firm of furniture 
manufacturers. It also gives data 
on the structural and design features 
of the craft. 

Because of the circular cross sec- 
tion of the fuselage, a method of pro- 
duction was devised by which the 
unit is divided into six sections for 
ease of manufacture. With the points 
of division determined by the posi- 
tions of the bulkheads, the general 
scheme is that each section is built 
with a bulkhead at its forward end 
and includes the frames between that 
and the next bulkhead. Revolving 
fixtures are employed for the assembly 
of each section. The operations par- 
ticularized by the article are discussed 
under the following headings: bulk- 
head production, bulkhead assembly, 
hot-press bonding, drilling and rout- 
ing, barrel assembly fixtures, joining 
the barrels, final assembly stages, 
longeron assembly, trolley support, 
and roller doping cradles. Aircraft 
Production, October, 1943, pages 464— 
472, 25 illus. 

Impact Extrusion and Cold Press- 
ing of Airplane Parts. Phil Koenig. 


How developments resulting from re- 
search inspired by the war’s demands 
have led to the manufacture of many 
aircraft parts by the impact-extrusion 
method is described. It is noted that 
where the previous methods called for 
casting, forging, or machining from 
solid rock research has developed 
ways to use the impact-extrusion 
method that are more rapid and eco- 
nomical. 

The size of extruded aluminum and 
aluminum-alloy parts is stated to be 
limited only by the power of the press 
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tions were drawn. The assembled 
tabs are then photographed from any 
desired point of view. Enlarged to 
any suitable size, the perspective 
photograph is placed on the drawing 
board and traced. When wanted de. 
tails have been added, the resulting 
perspective drawing is then dupli- 
cated to provide production illus. 
trations. 

Advantages of this system are cited 
and recommendations are made with 
regard to the best conditions for tak. 
ing the photographs. The impor. 


A a, completed Liberator wing center section at Consolidated Vultee’s Fort 
Wort 


the right. 


available for the work. Small parts 
are produced in quantities by the use 
of multiple dies. It is explained that 
experiments have established the pres- 
sures required to form these materials 
by the impact-extrusion method, that 
complicated designs and shapes can be 
easily produced, and that there seems 
to be no limit to the height to which 
the metal will flow if the required 
force is applied to the tools. S.A.E. 
Journal, November, 1943, pages 415- 
419 (Transactions), 13 illus.; Avuto- 
motive and Aviation Industries, Oc- 
tober 15, 1943, pages 38-40, 6 illus. 

Perspective Drawings by Photo- 
graphing Sectional Views. George J. 
Hood. A technique for making pro- 
duction illustrations by photograph- 
ing the section or hull lines of a struc- 
ture is explained. Accompanying 
photographs illustrate the method and 
depict the results when applied to an 
airplane. 

Sections of the airplane component 
are traced in ink on sheets or ‘‘tabs’’ 
of transparent plastic. These tabs 


fit into slots cut into a baseboard, 
with the slots so spaced that they con- 
form to the scale to which tue sec- 


plant is lifted from the vertical bucks at left before being placed on the flats at 


tance of correct lighting is stressed. 
Aero Digesi, October, 1943, pages 
150, 151, 194, 6 illus. 

The Development of Aircraft De- 
tail Fittings. Part II. W. Cookson. 
In the second of a series of articles on 
the production of aircraft detail fit- 
tings, the manufacture of aircraft 
fairing is discussed. As an example 
of work that could either be pressed 
or fabricated by hand, the production 
of a typical aircraft fairing is followed 
in detail, with instructions for each 
step in the planning and manufac- 
ture of the part. The information is 
given under sections dealing with the 
construction of the elevation and 
layout, drafting the fairing body pat- 
tern, and the fabrication of the 
fairing. Sheet Metal Industries, Oc- 
tober, 1943, pages 1765-1767, 1770, 
4 illus. 

Refrigerators to “Thunderbolt” 
Wings. Gerald Eldredge Stedman. 
This article deals with the wing fabri- 
cation methods of Servel Incorpo- 
rated, former manufacturers of re- 
frigerators now producing wing sec- 
tions for the P-47 Thunderbolt. It 
covers features of plant layout, tool- 
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Heavier, Faster Navy Planes % 
Demanded Lighter, Stronger Tires Wy 


Otheial U S Navy Photograph 

FIVE AND A HALF TONS of speed and fighting power hit 

a carrier’s deck when the Vought Corsair lands. Tires 

have to take the “sock” of flight deck landing with 

minimum rebound, stand the high brake temperature 

of fast stops and track straight without dangerous 
skidding. 


FLYING BOATS NEED TIRES, TOO! At their bases, the big 
Navy flying boats must be beached for service and main- 
tenance. Tires for beaching gear must be able to carry 
their great weight—are equipped with special valves so 
the gear can be applied under water. 


Ofheral U S Navy Photograph 
THE WHOLE WORLD IS HOME to the Consolidated Catalina. 
It roves the sea and land, may come down for a landing 
on sandy beaches, jungle landing strips, steel mats or 


concrete runways. Every ounce of weight counts. With — 


cruising range of over 4000 miles, the tires of this giant 
amphibian must be light and strong. 


“U.S.” FIELD AIRPLANE TIRE ENGINEERS spend much of their 
time not only working with makers of Navy planes but 
also at Navy flying bases helping to work out tire prob- 
lems wherever they are found. Airplane tire conservation 
and maintenance is an important part of their job. 


Every Navy plane, from fast shipboard fighter to long-range patrol bomber has its own 
specialized tire problems. With weight of armor, fuel and ammunition load, speed, range 
and fire-power greatly increased, tires have to shoulder greater and greater loads. And every 
ounce of weight must mean more fighting power. The Navy needed lighter, stronger tires for 
its heavier, faster planes. This is the story of how those tires were built. 


1230 SIXTH AVENUE UNITED STATES 


Consolid 
Amphibi 


2 Douglas 
Scout Diy 


3 Grummo 
Coast Gi 


4 Curtiss “ 
Scout Di 


5 Vought 
Navy Fi. 


RU 


pee 
pITON 
Weight - 
, history © 
‘a  » craft as 
‘ 
| 
=" > But ti 
iv 


92 


Tire Weight - - Tire Weight - - 


Tire Strength - 100 Tire Strength - 1 


is giant 


From cotton to rayon to nylon has been the Over-all size could not be increased. Again it was 
history of development of tires for military air- a problem for the airplane tire engineers. Drawing 
craft as airplane speeds and loads have been on their experience with rayon cords, they de- 
increased. ‘‘U. S:’ airplane tire engineers pioneered veloped a new tire built with nylon. Weight was 
the rayon cord tire that cut down over-all weight reduced 16% from cotton cord tires and strength 
and bulk without losing an ounce of the strength increased 64%! Today these giant Nylons are 
needed to support the increased load. Today serving on Navy planes under the toughest land- 
rayon cord tires are the standard of the Service. ing and take-off conditions...they point the way 

But tires of even greater strength and reduced to even stronger, lighter, better tires for the 
weight were needed especially for heavy bombers. war planes and the peace planes of the future. 


dau THE SHIPS ON THE COVER AND THE TIRE SIZES THEY USE 


nes but TAIL WHEEL 
e prob- TIRE SIZE 
rvation 
Consolidated “Catalina” PBY _ 47” 10-ply 6 Curtiss “Seagull” SO-3C 26x6 8-ply 8.50 
Amphibian—Scout Bomber Smooth Contour Smooth Contour Seeskees badtatiens High Pressure Solid or Channel 
2 Douglas ““D. eo 30x7 8-ply 6x3% 
Bivetomber High Pressure | Sold or Channel} 7 Grummon “Avenger’TOF | 4x0 Bly | 1084 Solid or, 


8 Brewster ‘Buccaneer’ SB-2A 32x8 10-ply 
Dive-Bomber High Pressure Solid or Channel 


4 Curtiss “Helldiver’’ Not Not 9 Grumman “Hellcat” F6F Not Not 
Scout Dive-Bomber Released Released Navy Fighter Released Released 


3 Grumman J47 32x6 8-ply 12.50 6-ply 
Coast Guard Amphibian High Pressure Smooth Contour 


5 Vought “Corsair F4U 32x8 8-ply 84 x4 10 Vega “Ventura 16.00-16 10-ply 18.00 6-ply 
Navy Fighter High Pressure Solid or Channel Patrol Bomber Low Pressure Smooth Contour 
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U.S.ROYAL Smooth Contour ' U.S.ROYAL © tools use: 
High Pressure ; Block Tread — dures for 1 
Block Tread tough. sharp Pressure ate outlin: 
edges o the US hannel Tread 

For carrier landings | Block tread tre cred 
Royal High Preee protect against either § at ten definitely 
Block Tread or lateral with tipped m 
rebound and positive pneumatic-tire cush amet 
traction toning. Available for eter th 
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in speedic 
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for each 


Carrier-based planes must have tires that can take the outpost. U.S. Royal Airplane Tires are “hitting the four each 
toughest kind of service. They must absorb the shock decks” day after day...and coming back for more. ally 
of deck landings and hold the plane under control with Whatever your airplane tire requirements may be, ahined fr 
minimum bounce. They must give suretractiononthe there is a U.S. Royal Airplane Tire, with om new ey 


carrier's deck or on the rough landing strip ofanisland Static Conducting Construction, built to do the job. for the « 
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ing, flow sequence of operations, 
qycle system of assembly, and 
“rouble shooting.” As related, this 
roduction system is based on the 
treakdown of operations into‘as many 
subassemblies as possible, bringing 
the crew to the work rather than the 
work to the crew. The smaller as- 
gmblies flow into six subassemblies— 
namely, the spar, aft, leading edge, 
door and fairing, landing gear and 
firing, and wing tip assemblies. 
Aviation, October, 1943, pages 142- 
147, 346, 349, 16 illus. 

Anson V Production Methods at 
MacDonald Bros. Plants. H. V. 
Wickbergh. Production methods used 
inthe manufacture of Canada’s Anson 
V trainer at the MacDonald Bros. 
plants are described. Sections cover 
the wing assembly, final assembly of 
the trainer, and master overhaul prob- 
lems. Illustrations show various as- 
sembly operations. Canadian Avia- 
tion, October, 1943, pages 111, 112, 
114, 116, 118, 120, 12 illus. 


Outworking. An outline of several 
schemes for assigning work outside of 
war plants, as prescribed by the 
British Ministry of Production. The 
frst is for arrangements with indi- 
viduals, or small groups, to work in 
their homes. The work performed in 
this way is confined to (a) small as- 
semblies of parts for which only small 
hand tools are required and (b) simple 
hand operations. Another plan is 


for the installation of small branch 
works to be manned by local people 


operating on a spare-time basis in 
private homes, halls, or other suitable 
premises. This method enables “‘out- 
working” to be applied to jobs of a 
heavier or more intricate nature. A 
third scheme provides for employment 
of National Fire Service or Civil De- 
fense personnel, already organized 
into groups. Aircraft Production, 
October, 1943, page 475. 


Milling Spars for the ‘‘Lancaster.” 
Harold L. Flynn. With details in- 
tluded on the machine and cutting 
tools used, Victory Aircraft proce- 
dures for milling Avro Lancaster spars 
areoutlined. The company’s methods 
are credited with having proved 
definitely that employing carbide- 
tipped milling cutters of larger di- 
ameter than those commonly specified 
for metal-removing operations results 
in speedier production of spars. Lo- 
tation of the 20 spar booms required 
for each Lancaster is reported to be 
four each in the outer wing starboard, 
outer wing portside, and center wing 
tection and eight in the tailplane 
ction. The spar booms are ma- 
thined from extruded light-alloy ma- 
trial, of rectangular cross section, 
conforming to specification L.40. In 
the case of the tapering spar booms 
for the outer planes, two booms are 
Produced from each extrusion, the 
Material being slit to provide rough 

ks that are then milled to form. 
terest is mainly directed to the ma- 
€ equipment and to the machin- 

of the spars for the outer wing and 
“@nter wing sections. Commercial 
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Aviation, September, 1943, pages 108- 
110, 112, 114, 18 illus. 


Controlling Quality in Mass Pro- 
duction. Earle D. Williams. The 
plan of quality control set up and 
followed by the Grand Rapids In- 
dustries, Inc., is outlined. Designed 
to provide proper control over the 
quality of all aircraft products in ac- 
cordance with the customers’ produc- 
tion specifications, as well as the 
salvage of rejected items where pos- 
sible, the procedure includes the de- 
termination of inspection require- 
ments and the inspection to engineer- 
ing specifications of all fabricated 
and/or machined parts, assemblies, 
and materials, including purchased 
parts and purchased materials and 
parts or materials purchased by prime 
contractors and used by the produc- 
tion division. It also includes the 
authorization by the inspection di- 
vision of repairs that do not involve 
interchangeability, stress, or design; 
the salvaging or scrapping of all 
parts, assemblies, and materials re- 
jected by the inspection division; 
and the reporting and recording 
thereof by the salvage board. 

Inspection checks, laboratory in- 
stallations, and the functions of the 
salvage board, receiving inspector, and 
liaison inspectors are discussed at 
length. With the duties of each listed 
in a summary, the responsibilities 
are divided among the following: 
manager of the quality control di- 
vision, inspection division, salvage 
board, production department, pro- 
duction coordinating division, pur- 
chasing department, and cost ac- 
counting department. The article 
includes illustrations of various forms 
used in the work. Aero Digest, 
October, 1943, pages 174-176, 226, 
6 illus. 

Production of Aluminum Alloy 
Press Forgings. An article devoted 
to a description of the techniques and 
equipment used in the press forging 
of aluminum-alloy parts. It is noted 
that the press forging of aluminum is 
a comparatively new technique that 
has been stimulated by the demands 
of the present war. The writer dis- 
cusses presses and dies, forging alloys, 
stock preparation, thickness _toler- 
anees, mismatch and shrinkage, the 
temperature for forgings, and die 
lubrication. Heat Treating and Forg- 
ing, October, 1943, pages 510-514, 
8 illus. 

Chevrolet’s Streamlined Aluminum 
Forge. Franklin M. Reck. A survey 
of the equipment and procedures of 
the Chevrolet aluminum forge at 
Saginaw, Mich. With attention di- 
rected to innovations, the methods 
for producing propeller blades and 
those for producing crankcase sec- 
tions are traced through successive 
operations. The development of a 
new practice for the manufacture of 
variable-pitch propeller pistons is 
also related. Special note is given to 
the company’s method of ventilating 
the hammers. Aero Digest, October, 
1943, pages 158-160, 162, 10 illus. 


-ordnance is described. 
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Aluminum Alloy Forging Dies: 
Considerations in Their Design and 
Use. R. F. Duff. Procedures and 
precautions required in the mass pro- 
duction of aluminum-alloy forgings 
are outlined. The information is 
based on a report of a subcommittee 
of the S.A.E. War Engineering Board. 
S.A.E. Journal, November, 1943, 
pages 23, 24, 3 illus. 

: Gravity Diecasting. Part II. Sec- 
ond part of a detailed article on the 
mechanized gravity diecasting foun- 
dry installed at a Rolls-Royce shadow 
factory. This installment features 
the foundry layout around a central 
conveyer, the arrangement of opera- 
tion stations on the conveyer, and the 
inspection processes. Procedures and 
equipment are described under the 
following headings: operation se- 
quence, melting, transferring metal, 
die preparation, grading of labor, 
conveyer design, core knockout, and 
first inspection. Additional topic 
headings refer to sawing, scrap bins, 
chalk testing, fettling, pressure tests, 
straightening, and final dimensional 
inspection. Included in the illustra- 
tions is a schematic drawing of the 
foundry’s layout, indicating how the 
die-cast parts are placed on the con- 
veyer and moved continuously for- 
ward from. operation to operation 
until they pass final inspection and 
heat-treatment. Aircraft Production, 
October, 1943, pages 480-488, 22 illus. 

Engineering BDV Production of 
Flying Fortresses. Mac Short. The 
story of how the production of Boeing 
Flying Fortresses has been increased 
through the cooperation of three sepa- 
rate organizations is told by one of 
the companies participating in the 
program. The article covers technical 
aspects of the Boeing-Douglas-Vega 
program. Automotive and Aviation 
Industries, October 15, 1943, pages 
17-21, 92, 94, 96, 8 illus. 

Photo-templates Speed Shop Pro- 
duction. D. W. Brown. Unusual 
applications of the phototemplate 
camera, which is used by Boeing for 
reproducing templates from master 
layouts, are described. It is stated 
that these improved applications are 
saving thousands of man-hours and 
speeding aircraft production. Wings, 
October, 1948, pages 697-701, 13 illus. 

Precision Casting for Ordnance and 
Aircraft. J. D. Wolf. How jewelry 
manufacturers converted their facili- 
ties for making accurate rings and 
mountings to the production of small 
precision castings for aircraft and 
Information 
is given on the so-called “lost wax 
centrifugal casting process.” In this 
process wax is used as a medium to 
produce models of the part to be cast, 
and these waxes are later burned out 
of the investment to prepare cavities 
for the injection of metal. 

The manufacture of wax models is 
described. Aircraft parts manufac- 
tured include toggles and supports, 
small gussets, precision parts for 
oxygen-equipment controls, starter 
parts in silver and aluminum alloys, 
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Here too, Champion Spark Plugs 


are proving their dependability 


You've got to have the full power of all the 
horsepower that’s packed into an engine when 
you take off—particularly from an aircraft car- 
rier. A little thing like a spark plug becomes 
enormously important in situations like this. 


Not many months ago, spark plugs were a limit- 
ing factor in some of our most advanced high- 
output aircraft engines. Champion, meantimé, 
had perfected an entirely new ceramic spark 
plug. It was tested and put in service. Since 
that day the production of Champions/for our 
air forces—Army, Navy and Marine Vorps—has 
continued to accelerate unabated. he coveted 
Army-Navy “E” award has recent}y been granted 


in reco 
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n, through the U. S. Army Air Forces, 
nition of this achievement. 


Chofacteristic advantages of Champion Ceramic insulation are: 


mmunity from heat and chemical reactions. 


. Freedom from fuel, oil, or moisture absorption 
which causes “‘shorts’’. 
. Inherently high heat conductivity with conse- 


quent wider range between pre-ignition and 
fouling. 


4. Absolute uniformity of material. 


5. Homogeneous structure eliminates air spaces 


6. 


which cause current leakage. 
Easily cleaned and serviced—no_ specialized 
equipment or factory returns necessary. 


. Scientifically controlled manufacture. 


DEPENDABLE 


CHAMPION 
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stainless-steel exhaust fittings, and 
turbine blades. Metals and Alloys, 
October, 1943, pages 784-788, 4 illus. 
Western Flying, October. The 
October issue of Western Flying is 
devoted to articles dealing with the 
roduction features that characterize 
the manufacturing techniques of ma- 
jor airplane and component compa- 
nies. Some of the articles are concerned 
with how Consolidated Vultee in- 
creases Output, Boeing builds Flying 
fortresses, Ford adapts automotive 
methods to aircraft, new conveyer 
systems speed Airacobra production 
at Bell Aircraft, Navy trainers are 
built by the Aeromold process, Stude- 
baker Overcomes engine production 
obstacles, and McDonnell Aircraft 
saves weight in parts. Others give 
details on Douglas Aircraft’s mecha- 
nized line, Wright Aeronautical’s pro- 
duction methods, Brewster’s specially 
designed machine tools, the develop- 
ment of Northrop’s material-control 
plan, improvements pioneered by 
Curtiss-Wright, the assembly plan for 
Republic Thunderbolts, and new pro- 
cedures installed by Cessna. The 
articles relating to Lockheed-Vega, 
The Glenn L. Martin Company, 
Fleetwings, Fairchild, Piper, Ranger, 
and Allison stress the effective appli- 
cation of new and improved ideas. 
Curtiss Propeller’s mechanized fac- 
tory, the adaptation of existing tools 
by Lycoming, how American Pro- 
peller forms steel propeller blades, 
fghter-plane production at Chance 
Vought, the development of an ac- 
curate propeller-testing machine by 
Nash-Kelvinator, industrial relations 
at Jacobs Aircraft Engine Company, 
and Hamilton Standard’s special cur- 
ing machine are described. Addi- 
tional articles refer to Frigidaire’s 
development of an improved device 
for propeller balance, advances in 
sheet metal handling at Ryan, Good- 
year redesigning, Pratt & Whitney’s 
timesaving methods of transporting 
and routing material, and the impor- 
tance of planned tooling. Supple- 
menting these production articles is 
a directory that lists parts, manu- 
facturers, and processors located in 
the western part of the United States. 
Western Flying, October, 1943, pages 
74-202, 153 illus. 


Propellers 


Propeller Coefficients. Max M. 
Munk. An analysis is given of pro- 
peller coefficients and their use for 
expressing the aerodynamic properties 
of propellers. The accepted param- 
tter coefficient, the efficiency coef- 
ficient, and the power coefficient are 
talled the three basic coefficients, and 
the nature of their relationship is ex- 
plained. The writer states that these 
three are adequate for the study of any 
Propeller shape, urging that restric- 
tion to these would facilitate studies 
and reports on the subject. 

Auxiliary coefficients are next dis- 
cussed and six ordinary propeller 
quantities—air density, diameter, rate 
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of revolution, nominal torque, thrust, 
and velocity—are listed and defined. 
The eleven independent coefficients 
are outlined and tabulated. A rule is 
laid down for singling out one coeffi- 
cient from the infinite number of 
equivalents serving each group. The 
application of these basic coefficients 
is outlined, one of which is of particu- 
lar interest for constant-pitch pro- 
pellers. Aero Digest, October, 1943, 
pages 196, 201, 202. 


Notes on the Selection and Instal- 
lation of Aircraft Propellers. Thomas 
B. Rhines. The writer points out that 
the selection and installation of air- 
craft propellers by the airplane de- 
signers are best accomplished with the 
full cooperation of the propeller manu- 
facturers and the engine manufac- 
turers. This period of cooperation 
should start immediately after the 
airplane’s general arrangement has 
been chosen, approximations to the 
principal performance characteristics 
have been made, an engine or a small 
group of possible engines has been 
selected, and an indication is available 
of the general space that can prac- 
tically be made available for the pro- 
peller. The designer, however, should 
not wait until this stage to consider 
the general propeller requirements of 
the airplane. He should make some 
preliminary calculations for himself, 
so that he can be sure that there are 
propellers that will fill his require- 
ments. 

When the propeller manufacturer is 
consulted, he will normally make his 
recommendations for a group of pos- 
sible propellers, any one of which 
would probably be suitable for the 
airplane as far as structural strength, 
angle range, and availability are con- 
cerned but which show variations at 
the different operating conditions and 
differences in weight, diameter, and 
other properties. These recommen- 
dations will be accompanied by per- 
formance estimates for the principal 
operating conditions that will have to 
be extended by the airplane designer 
to cover a wider variety of flight con- 
ditions. Methods for making such 
propeller performance estimates are 
discussed. 


From these estimates, the best pro- 
peller is selected and the installation 
details are definitely settled, again in 
consultation with the propeller manu- 
facturer, who should review the final 
selection thoroughly. S.A.E. Jour- 
nal, November, 1943, pages 397-407 
(Transactions), 14 illus. 


Reversible-pitch Airscrews. J. 
Mullin. Indicating the practicability 
of using the propeller of an airplane 
as the air brake, landing brake, or 
drive brake, this article explains the 
manner in which a braking propeller 
functions. The aerodynamic forces 
acting on the propeller blades during 
a braking operation are described and 
‘‘power-on”’ conditions of braking are 
distinguished from those of “power- 
off.” Flight, September 9, 1948, 
pages 284, 285, 3 illus. 


Radio 


It Works Like This. Milton B. 
Sleeper. An elementary explanation 
of the principles of electronic tubes 
and the fundamentals of their opera- 
tion. The three stages of vacuum- 
tube development are reviewed, with 
the contributions of Edison, Fleming, 
and de Forest credited. Attention is 
given particularly to direction finding 
as a major aviation application of elec- 
tronic tubes. Skyways, November, 
1943, pages 42, 43, 80, 6 illus. 

Technical Classroom. We. 
Schrader. The qualifications, train- 
ing, and duties of a Flight Radio Of- 
ficer are outlined. It is related how, 
after qualifying for his job, the new 
Flight Radio Officer for an airliner 
goes through a training program con- 
sisting of classroom study, lectures, 
and practice on a variety of subjects. 
Mentioning company procedures, ra- 
dio theory, navigation, meteorology, 
first aid, seamanship, and the use of 
blinker, semaphore, and signal flags, 
the article goes on to describe one of 
the major courses—the study of radio 
direction finding. The practical ap- 
plication of the Flight Radio Officer’s 
training and experience after assign- 
ment to duty is then illustrated by a 
detailed account of the routine pro- 
cedures entailed by his job. Skyways, 
November, 1943, pages 45, 75, 86, 7 
illus. 

Africa or Aleutians via Radio Beam. 
Lt. W. A. Fawcett. This article is 
concerned with the activities of the 
Army Airways Communications Sys- 
tem. A typical flight of planes, taking 
off from North America and landing 
at some far point of the globe, is 
followed during its constant contact 
with the numerous stations of the 
Army Airways Communications Sys- 
tem. It is shown how this radio net- 
work “takes the planes off,” guides 
them along the route, and “sets” them 
down “safely” at their destination. 
Skyways, November, 1943, pages 46, 
47, 82, 7 illus. 

“Flight 6 to Control Tower. . .” 
John D. Thomas. Several aircraft 
radio developments are surveyed. 
In addition to describing the anti- 
static loop, the synchroscope, and an 
increased-efficiency device for the 
antenna, the writer notes certain ad- 
vances in the high-frequency and in- 
strument-landing fields. He also pre- 
dicts the use of facsimile by the air 
lines after the war. This is a form of 
radio communication which permits 
the transmission of written or printed 
messages and their reception at any 
number of distant points without the 
aid of wires. Similar to wire-photo, 
this process will enable entire weather 
maps to be transmitted to planes in 
flight. Skyways, November, 1943, 
pages 48, 49, 90, 91, 6 illus. 


Rotating Wing Aircraft 


Coast Plane Plants Rush Tests of 
Variety of Helicopter Plans. Scholer 
Bangs. A survey is reported indicat- 
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NLY A YEAR OR SO AGO, air-mind- 
ed men used to talk about haul- 
ing tons of freight by air — someday. 


Today they are doing it. 


The great planes of the Air Trans- 
port Command are flying the global 
skyways with tons of everything our 
world-based fighting men need so 
badly — even snowplows for blizzard- 
locked Alaskan airports, and com- 
plete gasoline trucks, cut in half for 
shipment and welded together again 
at their destination. 


Cargoes flown, with destinations and 
flying time, have included medical 
ved, supplies to North Africa, 27 bours — 
get? bomb fuses to Britain, 17 bours — air- 
ies craft engines to China, 37 bours — 


Snowplows 


blood plasma to Australia, 35 bours— 
ammunition to India, 43 bours — mail 
to Iceland, 13 hours — precision tools 
to Russia, 24 bowrs. 


The whole story of the magnificent 
job these airmen are doing cannot be 
told until after the war. To tell it now 
— even if we could — would endanger 
the lives of men and reveal military 
strategy. 


Today these trans-oceanic fliers are 
making schedules — not headlines. It’s 
a routine job to them — flying each 
high-priority cargo to the spot where 
it will do us good and the Axis harm. 

Often that spot is balfway around 
the world. 


But to Air Transport Command 
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in the sky 


pilots, no spot on earth is more than 
60 hours’ flying time from the mili- 
tary airports “somewhere in the 
U.S.A.” from which they operate. 


On their timetables these pilots 
clock off the Atlantic and the broad 
Pacific like locomotive engineers. One 
Liberator Express was in the air only 
33 hours and 27 minutes from the 
time it left Australia until it came 
down in California. Another flew 
from Newfoundland to Britain in 372 
minutes. And a pilot on the New 
York-Lisbon run recently made 12 
crossings in 13 days. 


So it's too late, now, to wonder 
when the Air Age will come. I's 
already bere. 


CONSOLIDATED VULTEE AIRCRAFT 
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And it’s still too early for rash 
speculation about what the postwar 
years of the Air Age will be like. 
Our job today is to win the war so 
that there will be a postwar world 
worth living in. 

But the impact of air supremacy 
in winning this global war points 
more clearly, every day, to this fact: 

When Victory has been won, air 
power, in the hands of the free- 
dom-loving nations of this 60-hour- 
wide world, can well become “the 
strong right arm of peace.” 


wERCATOR PROJECTION 


Our old maps do not always give us a 
true picture of the new “aviation” 
geography. If a Liberator Express pilot 
tried to chart a Washington-Chung- 
hing “great-circle” route on a Mercator 
projection (above), be would find that 
it disappeared off the top of the map! 


ATIMUTHAL EQUIDISTANT PROJECTION CENTERED ON WASH DO C 


Maps like this enable us ta show great- 
circle airline routes from Washington 
to any spot on the globe as a straight 
line. Such a map can be draws so that 
it is centered on your bome town or any 


city. 
CONSOLIDATED VULTEE 
AIRCRAFT CORPORATION 
Sen Diego, Calif. + Vultee Field, Calif. 
Fort Worth, Texas * New Orleans, Le. 
Nashville, Tenn. * Wayne, Mich. 
Allentown, Pa. © Tucson, Ariz 
Elizabeth City,N.C. Louisville, Ky 


Dearborn, Mich. 
Member, Aircraft War Production Council 


10 planes an hour — Ii is estimated that 
U. S. aircraft manufacturers are now turn- 
ing out planes at a rate of about 1 plane 
every 6 minutes, around the clock, every 
day of the month. 


The danger of ice formetions on airplane 
wings has been completely overcome, ac- 
cording to a statement by TOM M. 
GIRDLER, Chairman of the Board, Con- 
solidated Vultee Aircraft Corp. This feat 
is accomplished by-a new thermal anti- 
icer, pioneered by the N.A.C.A. and per- 
fected by Consolidated Vultee. Hot exhaust 
gases now are used to keep all leading 
edges of the plane at a temperature well 
above freezing when icing conditions are 
encountered. 


Teamwork for Victory — Consolidated 
Vultee was the first to build muiti-ton 
bombers in vol production on a mov- 
ing assembly line. To help maintain Allied 
air sup y the C lidated-designed 
Liberator bomber is also being built by 
Ford, Douglas, and North American. 


To speed production, more than 10,000 sub- 
contractors and suppliers, in cities all over 
the U. S., are working to provide sub- 
assemblies, parts, and materials for the 
planes being built in the Consolidated 
Vultee plants. 


Tomorrow's fledglings—Elementary aero- 
navtics is now being taught to students 
in more than 14,000 American high 
schools. 


QUICK FACTS FOR AIR-MINDED READERS 
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“Gone today, here tomorrow!” — This 33- 
ton, 4-engine Coronado, under way for 
the take-off, bas a range of over 3500 miles 
— can remain aloft a whole day at a time. 
Designed and built by Consolidated Vul- 
tee, this giant Navy patrol bomber is also 
in service as a cargo transport plane. 


Note to plane spot- 
ters—This is the new 
insignia for U. S. 
Army planes. The 
change provides vis- 
ibility at 60% greater range, and over- 
comes confusion between our former in- 
signia and the insignia used by Axis 
planes. 


No spot on earth is more 
than 60 hours’ flying time 
from your local airport 


in their war paint — Before Liberator bombers go to war, they are camouflaged and fitted 
with special equipment for the combat area where they will be operating. Above: W bite- 
bellied Liberators move down an assembly line in a modification plant. 


LIBERATOR (4-engine bomber) — CORONADO, CATALINA, (patrol bombers) — LIBERATOR EXPRESS (transport) — 
VALIANT (basic trainer) — VENGEANCE (dive bomber) — SENTINEL (“Flying Jeep”) — RELIANT (navigational trainer) 
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NICKEL AIDS THE CONSTRUCTION INDUSTRY 


to KEEP ‘Em Workine / 


Engineers who design construction 
equipment can take pride in the con- 
struction industry’s greatest achieve- 
ment...its part in building America’s 
“Arsenal of Democracy.” 


For they contributed to that amaz- 
ing success, even long before the war 
started. They designed the tools with 
which the job was done...found ways 
to make equipment durable, and thus 
prevented many a breakdown of ma- 
chinery at this critical time when noth- 
ing must interfere with the drive to- 
ward Victory. 


Familiar to them, as a means of giv- 
ing longer life to construction equip- 
ment, is the widespread use of Nickel 
Alloys. Those engineers have learned 
from long experience that Nickel im- 
parts toughness, strength, and corro- 
sion resistance to ferrous and non-fer- 


rous metals, and thus assures improved 
performance under the most severe 
conditions. 


Among them, as with men in many 
other industries, the saying is that “a 
little Nickel goes a long way” toward 
increasing dependability of machine 
parts—from gears to scraper blades, 
from dipper teeth to crusher rolls. 


The experience of contractors, engi- 
neers, and machine operators in the 
field supports this conviction of the 
designing engineers...proves that the 
products of leading manufacturers stand 


up longer under the stress of exacting 
service. 


It has been the privilege of INCo en- 
gineers and metallurgists to cooperate 
with the construction industry for many 
years. To men in all industries who de- 
sire assistance in the selection, abrica- 


tion, and heat treatment of ferrous and 
non-ferrous alloys, the International 
Nickel Company cordially extends an 
offer of counsel and data. 


New Catalog Index [= — 


New Catalog C makes it easy c ‘ 


for you to get Nickel litera- 
ture. It gives you capsule 
synopses of booklets and bul- 
letins on a wide variety of 
subjects — from industrial ap- 
plications to metallurgical 
data and working instruc- 
tions. Why not send for your 
copy of Catalog C today? 


Nickel * 


THE INTERNATIONAL NICKEL COMPANY, INGC., 67 Wall st., New York 5,N.¥- 
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ing that a considerable amount of 
work is being done in new rotating- 
wing aircraft designs. It is stated that 
no fewer than 26 helicopter projects 
are reported under way throughout 
the country. At least two important 
southern California aircraft engineers 
believe that jet propulsion will be the 
answer to the most critical engineering 
problems confronting helicopter de- 
velopment; these are the problems of 
speed, power application to rotors, and 
vibration. The work now in progress 
issummarized in brief reports showing 
what each of several companies is 
doing. Aviation News, October 11, 
1943, pages 9, 10, 3 illus. 


New Helicopter Put Through Paces 
in Washington Demonstration. 
Blaine Stubblefield. This is a brief 
description of a single-seater 1,000- 
lb. helicopter designed by the P-V 
Engineering Forum. This helicopter 
was flown recently at the Washington 
National Airport and is stated to be 
the third one in the air. The other 
two are the Sikorsky VS-300 and the 
Platt LePage. Information on the 
design and control of the three-blade 
rotor is given. The engine used is a 
90-hp. Franklin, mounted with its 
crankshaft vertical. The cruising 
speed of this helicopter is stated to 
be 65 m.p.h. and the top speed 90 
to 100 m.p.h. Aviation News, Oc- 
tober 18, 19438, pages 8, 9. 


Superchargers 


Development of the Aircraft Super- 
charger. R.P. Gordon Jones. Point- 
Ing out the advantages of the cen- 
tritugal type of supercharger for the 
aspiration of aircraft engines, the 
writer traces the developments of the 
aircraft supercharger from the incep- 
tion of the single-speed, single-stage 
unit to the complicated two-speed, 
two-stage unit of the present day, with 


special reference to the equipment of 
the Royal Air Force. Sections of the 
article discuss the principle of super- 
charger operation, early obstacles to 
development, the first single-speed 
supercharger, two-speed superchargers, 
the limits of single-stage operation, 
two-stage superchargers, and the ex- 
haust gas turbine. Flight, September 
23,1943, pages 342-347, 14 illus. 


Official photograph, U. S. Army Air Forces 


The YR-4B helicopter. 


Testing 


Eliminating Test Stand Noise. 
Paul J. Sturm. How approximately 
80 per cent of the noise from engine 
test stands is eliminated by South- 
west Airways at their Thunderbird 
Field overhaul depot. The use of 
test clubs of moderate diameter is a 
primary factor in reducing the noise. 
In addition, a method of special test- 
stand construction is employed. This 
involves the building up of the enter- 
ing and rear stacks of the test cells 
to a height of 10 ft. above the roof of 
the structure housing the work. Ap- 
proximately 12 ft. square, the stacks 
are honeycombed with wooden baffles 
installed to allow a free flow. of air 
through the cell itself but still provide 
enough surface area to break up and 
absorb the sound resonance. Aero 
Digest, October, 1943, pages 172, 236, 
2 illus. 


Fairchild’s Weighing Procedure. A 
brief description of how Fairchild ob- 
tains accurate figures on the empty 
weight of airplanes. This information 
is used as a basis for loading calcula- 
tions. The operation is not applied 
to every airplane under production 
but is carried out according to a 
schedule to establish an average 
weight for a given type of plane. The 
measurements necessary to deter- 
mine the center of gravity are ex- 
plained. Weight Engineering, Fall, 
1943, pages 8, 9, 8 illus. 


Regeneration of Test Bed Power. 
A large number of aircraft engines in 
England are tested by means of 
plants that do not recover the engine 
power and put it to useful work. The 
paper covers an investigation of the 
question of whether regeneration is 
practicable and justifiable in England. 
Fully-regenerative and _partially-re- 
generative dynamometers and _ their 
limitations are discussed. The atti- 
tude of utility companies toward 
power regeneration is considered. 

It is concluded that it is not pos- 
sible to state a general rule as to 
whether the regenerative test plant is 
a practicable proposition. So many 
factors enter into the question that 
each case must be specially investi- 
gated and decided on its merits. Air- 
craft Engineering, September, 1943, 
pages 254-256, 269, 1 illus. 


Testing Equipment 


Hydraulic Test Stands. F. J. 
Hoyt. The solution to the problem of 
finding an effective means of testing 
different hydraulic units before ac- 
tually installing them in aircraft is 
described. The method, as worked 
out by American Airlines, is outlined, 
with information on the instruments 
used. The explanation is clarified by 
the use of diagrams. Air Tech, 
September, 1943, pages 22-24, 5 illus. 

Nachweis von Werkstofftren- 
nungen in Blechen mit Ultraschall (De- 
termination of Breaks in Sheet Metal 
Which Run Parallel to the Surface 
(Separations) by Means of High 
Frequency Sound Waves). A. Trost. 
The article gives a description and ex- 
plains the operation of a recently de- 
veloped instrument that uses running 
water as a coupling between a sensi- 
tive quartz crystal, the specimen to be 
tested, and the receiver. It is stated 
that faulty spots may be easily de- 
tected with this instrument. Zeit- 
schrift des Vereines Deutscher Ingeni- 
eure, June 12, 1943, pages 352-354, 6 
illus. 


Tools and Equipment 


Rivet Sorting. A brief description 
of a mechanical device for sorting 
and salvaging rivets. Introduced by 
the Southern Engineering Company 
of London, the machine consists of 
two sections: One is a battery of 
screening drums to sort rivets accord- 
ing to shank diameters; the other is 
a series of four disc-sorter units ca- 
pable of sorting rivets in increments of 
1/ in. to 1/2 in., and by in., 
from '/, in. long to 1'/i. in. long, in 
different types of heads. The ca- 
pacity of the machine is reported to be 
from 50 to 60 lbs. per hour. Aircraft 
Production, October, 1943, page 463, 
2 illus. 


This 
tester generates enough equivalent energy 
to lift a 10,000-ton Liberty ship 2'/2 ft. 


xoodyear wheel, brake, and tire 


into the air in 1 sec. (See page 183.) 
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Photograph taken at Sperry Gyro-Compass School 


The United Nations go to school 


HE OWNERS of those hats are learn- 

ing about the Sperry Gyro-Compass 
the practical way. These representa- 
tives of the United Nations are seeing 
it in action in the Sperry Gyro-Compass 
School. 


Many of the men who own those hats 
will be on convoy duty soon. They al- 
ready know the risks of submarine war- 
fare and surface contact. They know 
that lighthouses are dark these perilous 
nights, that radio beacons are silent, 
lightships are gone, weather reports 
no longer available, and even the use of 
radio communications rigidly limited. 


And they know they may sail in pre- 
fabricated hulls built under conditions 
involving immense variation in resid- 
ual magnetism. Their cargoes may be 
highly magnetic and their ships almost 
certain to be equipped with degaussing 


apparatus to render ineffective the sen- 
sitive magnetic mines that lurk in their 
path. 


These factors spell the need of at- 
taining absolute precision in navigation 
and call for navigation equipment that 
is impervious to profound and diverse 
magnetic influences. 


That is why these sea-going men are 
learning about the Sperry Gyro-Com- 
pass and why it is more essential than 
ever in war time. In the course of their 
study, they learn too that the substitu- 
tion of electronic circuits* for roller 
contacts in the follow-up system of the 
new compass assures even greater re- 
liability with less care and maintenance 
than before. 


When these men pick up their hats 
for the last time in the Sperry Gyro- 
Compass School and board their ships, 


it will be with full knowledge of and 
confidence in the Sperry Gyro-Com- 
pass. 


* The Sperry electronic Gyro-Compass 
is sometimes called the Sperry Gyrotronic 
(registered trade-mark) Compass. 


SPERRY 


GYROSCOPE COMPANY, INC. 


Brooklyn, New York 
Division of the Sperry Corporation 
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The Navy’s Fighter Pilots. From 
visit to No. 1 Naval Air Fighter 
School, the training ac- 
ened fighter pilots of the Royal 
Navy is described. The syllabus of 

d and flight training is outlined, 
with the notation that a great deal of 
detail is omitted for security rea- 
sons. 


Methods of entering the Royal Navy 
with aview to becoming a fighter pilot 
are reviewed, and information is pre- 
gated on location of the school, cer- 
tain of the courses, instructors, and 
teaching procedures. In general, the 
gllabus is modeled after that of the 
RAF. but with such modifications 
a are made necessary by air-sea 
strategy and with improvements sug- 

by experience. For the flying 
of the instruction there are three 
rons, each specialized in one 
jcular branch of flight training. 
naval fighter-pilot pupils progress 
from one squadron to the other. The 
Aeroplane, October 1, 1943, pages 
986-390, 15 illus. 


Making It Snappy. Based upon ob- 
servations from a visit to a ‘“‘wing,”’ 
training methods used by the recogni- 
tion schools of the British Anti-Air- 
aaft Command are described. In 
each of the Command’s seven A.A. 
Group Schools there is one of these 
Recognition Wings. Its instructors 
tum out “unit instructors” who go 
back to their own A.A. batteries 
qualified to teach recognition to their 
gunners and A.T.S._person- 
nel, 


The inclusion of unorthodox but ef- 
fective methods of stimulating interest 
is noted particularly. These prac- 
ties take the form of various games 
that are adaptations of well-known 
parlor games, with aircraft substituted 


trainer. 
Mstrument panel. 
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Training 


for other objects. 
23, 1943, page 339. 


Straight Shooters. Rex Sydney. 
Stressing the importance of the rear 
gunner’s job, this article reviews some 
of the aerial gunnery training methods 
employed by the Navy at its Pensa- 
cola and Jacksonville training cen- 
ters. 

The progression of the student gunner 
from one synthetic training device to 
another, until he reaches final opera- 
tional training, is described. Flying, 
November, 1943, pages 43, 44, 154, 
158, 4 illus. 


First Flight. E.C. Bailly. An in- 
structor reviews a typical routine of 
taking a student through his first 
flight. Such occurrences as forgetting 
belts, not being thoroughly versed in 
cockpit check, “tightness” at the con- 
trols, failure to keep looking around, 
forgetting the rudder when leveling 
the plane, tiring quickly, and not 
retaining the direction of the airport 
are indicated as “‘average’”’ reactions. 
Air Facts, November, 1943, pages 36— 
38, 40, 41. 


Raid Training in the Mediums. 
Part III. Third in.a series of articles 
on the schools of the Army Air Forces 
Flying Training Command. Transi- 
tional training for piloting B-26 Mar- 
tin Marauders and B-25 North Ameri- 
can Mitchells is the subject of this 
Article. The medium-bomber schools 
are typified by those at the La Junta, 
Colorado, Air Base and Laughlin 
Field, Texas. Aviation, October, 
1943, pages 229, 231, 305, 4 illus. 


Troop Carrier Mission. Illustrat- 
ing how Troop Carrier Command per- 
sonnel are trained to transport men 
and equipment into forward combat 
areas for speedy construction of ad- 


Flight, September 


_ By removing the 37-mm. cannon, fuselage machine guns, and gun cowling, and extend- 
ig the Plexiglas cabin enclosure forward, the P-39 Airacobra was converted into a two- 
The second place is equipped with a full set of controls and a simplified 
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vanced airfields, a typical mission 
under simulated war conditions is de- 


scribed. Emphasis is placed on the 
coordination and integration of opera- 
tions which characterize this phase of 
the Command’s work. Flying, No- 
oem. 1943, pages 52, 53, 161, 3 
illus, 


Fun on Instruments. Ensign H. K. 
Griffin, Jr. In their aspect as recom- 
mended maneuvers for imparting con- 
fidence to students learning instru- 
ment flying, Lazy Eights and Chan- 
delles are described. It is explained 
that, by allowing more than the usual 
throw of controls, these maneuvers 
give the student the feel of the control 
pressures and tend to make him move 
them smoothly. Air Facts, Novem- 
a 1943, pages 42, 44-47, 9 
illus. 


Silent Flight. Flight-Lt. John Pud- 
ney. A description of the way a 
glider training school of the Royal Air 
Force is turning fully trained soldiers 
of Britain’s Army Airborne Divisions 
into experienced glider pilots. It is 
explained that soldiers who have vol- 
unteered for flying duties come to the 
school when they have already flown 
from 50 to 70 hours in power-driven 
aircraft. Turning them into experi- 
enced glider pilots takes only a short 
time. Air News, September 15, 
1943, pages 40, 41, 4 illus. 


The WTS Program. R. McLean 
Stewart. The Executive Director of 
Training for the War Training Service 
briefly reports on the work that is 
being carried out by the current 
schedules of W.T.S. He also men- 
tions two W.T.S. problems that have 
recently been solved: One concerned 
the status of inactive reservists; the 
other, the question of replacement 
parts for the program’s planes. 

As outlined, the students receiving 
training under the W.T.S. program 
fall into three groups: (1) Army Air 
Forces enlisted men on active duty 
(former members of the enlisted re- 
serve group) who are being given ad- 
vanced training as noncombat pilots 
to produce not in excess of 7,000 flight 
instructors for the Army; (2) naval 
aviation cadets, destined to be combat 
pilots, who are getting certain elemen- 
tary and secondary flight instruction, 
including some who are being trained 
as potential flight instructors for the 
Navy; (3) aviation cadet candidates 
of the Army Air Forces who are taking 
a flight indoctrination course. Flying, 
November, 19438, pages 74, 151, 2 
illus. 


Learning Your New Aircraft. Lt. 
(j.g.) Robert W. Duncan. The im- 
portance of a pilot being thoroughly 
familiar with the peculiar aerody- 
namics of his specific airplane is dis- 
cussed. Citing the variations on the 
principles of aerodynamics which are 
caused by extra weight, power, flaps, 
wheels, number and location of wings, 
and shape of fuselage, the writer 
stresses the vital necessity of the 
pilot knowing at all times not only his 


AERONAUTICAL ENGINEERIN 


The Fairchild design for the AT-21 ‘‘Gunner;’ 
shown at the top of the page, is more than a 
wartime plywood model to conserve metals. 
Haskelite and Fairchild engineering staffs 
see in ita prophecy: The planes of tomorrow 
will use wood freely wherever wood offers an 
advantage in relation to specific requirements. 
Haskelite’s place in the current produc- 
tion picture for this type of plane is to supply 
Plymold* parts to Bellanca and McDonnell 
Aircraft who are building the “Gunner” 
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BY TODAY'S METHOD... 


under contract with Fairchild. “Plymold’’ is 
the patented method of molding wood 
veneers which makes possible the multiple 
curves and formed shapes shown above. 

Haskelite’s place in the industrial world of 
the future is only very broadly indicated by 
this wartime application of Plymold. This 
remarkable versatility in producing structural 
shapes will offer unusual opportunities for 
re-design of other types of planes—and 
many other products. 


HASKELITE MANUFACTURING CORPORATION «¢ Grand Rapids 2, Michigan 


Chicago, Illinois 


rcraft Plywood 
*T. M. Reg. Pat. OF. 


Detroit, Michigan 


New York City 
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plane’s exact point of stall but also 
safe margin above that. stall 
For this reason he suggests a 

kout syllabus for pilots taking 
heavily loaded planes to fighting 
fronts. Details are given on the two 
ases of the suggested training. One 
ase is devoted to familiarizing the 
jot with the flight characteristics 
of the plane in level flight, take-off, 
and landing; the other phase is 
concerned with the meaning of the 
itions of the turn indicator and 
the artificial horizon and not with a 
test of accuracy for the other instru- 


ments. Air Facts, November, 1948, 
pages 48-52. 


Stephens College Educates Women 
for Air Transport Jobs. A description 
of how Stephens College is training 
women for air transport positions. 
The article describes the way twelve 
air lines cooperated with the college 
when it was decided to incorporate 
aviation into the regular curriculum. 


Air Transportation, October, 1943, 
pages 30, 31, 1 illus. 
What is Vector Analysis? David 


H. Beetle. An explanation o1 vector 
analysis and how it is taught to pre- 
meteorologists of the Army Air Forces. 
It is noted that older books about 
meteorology contained nothing about 
vector analysis. The change has 
been brought about by the birth of 
dynamic meteorology. Advances in 
the science of weather forecasting are 
outlined. Air Tech, September, 1943, 
pages 29-31, 3 illus. 


Warfare 


Fighting Line-Abreast. J. L. Low- 
trey. As proved in the defense of 
Malta, the fundamental tactics and 
maneuvers of line-abreast formation 
for single-seater fighters are described 
in detail. The extreme flexibility of 
this formation, the rapidity with 
which turns can be executed as a 
group, and its suitability for offense 
as well as defense are stressed. 


Line-abreast formation is renorted 
to be built up of two pairs of fighters 
fying on the same level. Although 
varying with different groups, the 
average spacing is 250 ft. between 
pairs and 200 ft. between the planes of 
each pair. Formation turns, combat 
uses, flight control, area coverage, 
and attack advantages are particular- 
wed in the article. Aviation, October, 
1943, pages 192, 193, 314, 317, 318, 
321, 4 illus. 


Wind Tunnels 


Fundamentals of Wind : Tunnel 
Control. R. R. Longwell. A discus- 
son of the apparatus employed for 
the control of fan-driving equipment 
for wind tunnels begins with informa- 
tion on the relatively simple controls 


ggg for the low-power tun- 
nels, 


For the larger installations, more ac- 
curate speed control is required, and, 
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A night-firing test of the 250-caliber guns of the Boeing Flying Fortress’ Sperry ball 
turret. 


as the size of the main-drive units in- 
creases, consideration must be given 
to other factors listed as: (1) protec- 
tion of all machines involved; (2) 
power-factor control to maintain ef- 
ficient operation; and (3) prevention 
of shock to the power system by 
guarding against sudden changes in 
power requirements by switching or 
control operations. The apparatus 
used to obtain flexible and accurate 
speed adjustments is described, cover- 
ing assemblies of rheostats for d.ce. 
main-drive units and, for extreme ac- 
curacy of speed regulation, a pilot 
generator used in conjunction with an 
electronic speed regulator. Where the 
fan is driven by a d.c. motor and a 
wound-rotor induction motor combi- 
nation, operation of the multiunit 
speed-control rheostat is coordinated 
with that of the liquid slip regulator 
for the induction motor. The system 
is explained, as well as the means pro- 
vided for transferring from automatic 
control to manual control and for ren- 
dering inoperative the entire installa- 
tion or various parts of it in the event 
of emergency. Protective devices 
guard against overheated bearings, 
excessive temperature of windings, 
failure of lubrication, and other hap- 
penings. 


Important points observed in the 
design of controls for large power units 
such as those used at Wright Field 
and Moffat Field are noted, along 
with brief descriptions of the control 
equipment in those tunnels. The ar- 
ticle tells how the equipment is oper- 
ated under normal and emergency 
conditions. Information is given on 
the means devised for operating the 
electric motors with which powered 
model airplanes are equipped and on 
the control and switching apparatus 
for these model power plants. A de- 
scription of the metering equipment 
used in wind-tunnel control installa- 
tions concludes the article. Aviation, 
October, 1943, pages 162, 163, 354, 
356, 6 illus. 


Contraction Cone for a Wind Tun- 
nel. Boleslaw Szczeniowski. The 
writer refers to the method for de- 
signing contraction cones for wind 
tunnels developed by Hsue-Shen Tsien 
and described in the paper “‘On the 
Design of the Contraction Cone for a 
Wind Tunnel” appearing in the Jour- 
NAL OF THE AERONAUTICAL SCIENCES 
for February, 1943. This is conceded 
to be quite accurate theoretically but 
is stated to require complicated nu- 
merical calculations. The present 
paper gives a different solution, which 
is offered as being simpler and easier 
in its application while retaining the 
theoretic exactness of the former 
study. 


The method is worked out with the 
aid of 18 equations, which are shown 
to offer no particular difficulty in 
calculation. Journal of the Aeronauti- 


cal Sciences, October, 1943, pages 
311, 312. 
Miscellaneous 
Buying Our Warplanes... An ac- 


count of how the Procurement Divi- 
sion of Wright Field purchases air- 
craft, equipment, and supplies for the 
U.S. Army Air Forces. Details are 
given on the work of each of the Divi- 
sion’s five sections—Administrative, 
Purchase, District Procurement, Con- 
tract, and Procurement Control. The 
three types listed as (1) securing de- 
livery in the time required by war’s 
needs; (2) conserving the facilities of 
concerns whose engineering, manage- 
rial, and physical resources can best 
handle more difficult war production 
problems; and (3) placing contracts 
with firms able to meet the contract 
with the least added ‘‘critical’’ ma- 
terials—machinery, machine tools, 
factory space. A diagram of the 
Army Air Forces Matériel Command 
illustrates the place of the Procure- 
ment Division in this Command. 


Flying, October, 1943, pages 126— 
129, 357, 6 illus. 
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A 


More Air Power for 


The Brazilian Air Force will soon get six-cylinder, 
inverted, in-line, air-cooled Ranger engines made in 
Brazil, under a contract recently signed by that good 
neighbor’s Government and the Fairchild Engine 
and Airplane Corporation. 

Brazil-made Rangers, to power its air force’s 
primary trainer, the Fairchild PT-19, will enable 
Brazil to turn out better pilots than ever in an even 
shorter space of time. 

Ranger-powered PT-19’s, with “fighter” character- 
istics, are ideal for the strenuous course of acrobatics 
included, today, in practically all United Nations’ 
primary flight training. Unlike the trainers used in 


TOMORROW 


RC R A FT 


Division of Fairchild Engine and Airplane Corporation - 


OF NES OF 


TO Day 


another United Nation 


the last war, the PT-19 with its Ranger engine, can 
safely do every maneuver in the book: slow rolls, 
snap rolls, Immelmanns, loops, half rolls, inverted 
coordination exercises and turns, vertical reverse- 
ments, spins, and combinations of these. The result 
—better pilots trained faster. 

Brazil-built Rangers will also power Muniz M-9 
biplanes and 2-engine Grumman Widgeons currently 
seeing service in Brazilian coastal patrol, Amazon 
River patrol and mail delivery. Thus, to the Brazilian 
Air Arm is added that “touch of tomorrow in the 
planes of today,” which characterizes Fairchild planes 


and engines everywhere. 
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Army Air Forces 


Plan for Civilian Training. A book 
haa been issued describing the plan for 
the training of civilians as dictated 
by the Air Service Command. In- 
formation is given on the civilian- 
mining objectives and the organi- 
mn of the training program. In- 
ed in the text are sections dealing 
the control depot and subdepot 
ining program upgrading, coopera- 
schools, management training, 
ctional material, training equip- 
¢ training buildings, training rec- 

and reports, and training out- 


For each of the trades or specialist 
fatings, an outline of the requirements 
and course of instruction is given. 
Practical Exercises in Rapid Calcu- 
ms for Prospective Navigators. 
book of practical exercises written 
ia supplement to the regular text- 
k used in the mathematical course 
the preflight school. The material 
bas been prepared primarily for the 
faining of prospective navigators. 
Army Air Forces Pre-Flight School, 
Selman Field, La. 

Air Discipline. Brig. Gen. Frank 
A. Armstrong, Jr. The former Group 
Commanding Officer of the 8th 
Bomber Command analyzes the ef- 
fects of the first few bombing missions 
on the men comprising the crew of an 
American bomber overseas. Of the 
many factors involved, air discipline 
is held to be the most important. 
How discipline is instilled in the men 
and the benefits they derive from the 
close cooperation of every crew mem- 
ber are explained. The functions of 
each member of the crew are described, 
with comments on what he does and 
ow his actions affect his comrades. 
Air Force, November, 1943. 


AAF Training Command. Infor- 
mation is given on the operations of 
the consolidated divisions of the 
Training Command. This unit for- 
merly comprised two separate sec- 
tions, the Flying Training Command 
and the Technical Training Com- 
mand. The purposes for which the 
two commands were joined and the 
results accomplished by the merger 
are outlined, and the work of the new 
organization is explained. The officers 
im charge of the various sections are 
tamed. A chart of the new command 
Visualizes the organization. Air Force, 
November, 1943. 


Dead Planes Can Talk. Capt. 


Robert V. Guelick. The specialized 


Government 
Publications 


work of a division of the Matériel 
Command in analyzing captured en- 
emy equipment is described. These 
engineers examine the Command’s 
recent equipment being used by the 
enemy searching for design and con- 
struction details that might be appli- 
cable to our own aircraft. From re- 
ports of these tests, technicians of the 
Matériel Command’s engineering lab- 
ratory keep charts of the progress of 
the enemy aircraft development. The 
article is intended to be a frank ap- 
praisal of enemy equipment which 
particularly emphasizes that which is 
relatively new or which compares 
favorably with American equipment. 
Some typical examples are cited, such 
as a German device to facilitate de- 
tachment of the propeller spinner for 
repair and German air filters that have 
contributed to the development of 
American filters. Despite the general 
inferiority of Japanese equipment, one 
refinement discovered on a Japanese 
automatic pilot has been applied to 
new American types. A Japanese 
parachute-harness clamp is also being 
adapted for testing and possible use. 
The writer also tells about some other 
devices. 


Instruments and armament of the 
German and the Japanese are com- 
pared with similar American equip- 
ment. Ina like manner information is 
given on the comparison of enemy 
aircraft engines with ours. Other 
equipment analyzed and compared 
include: oxygen devices, photo- 
graphic equipment, deicing equip- 
ment, and clothing for airmen. Air 
Force, November, 1943. 


Bureau of Aeronautics 


Parachute Sense. This is a booklet 
containing instructions on how to 
make an emergency parachute jump 
from an airplane. The booklet tells 
when and how to go over the side, 
what happens when the jump is 
made, and why it happens. Correc- 
tive procedures for occurences that 
could work to the disadvantage of 
the individual during the process are 
described. Training Division, Bureau 
of Aeronautics, May, 1943, $0.15. 


Army Service Forces 


Bibliography of Visual Aids for Pre- 
Induction Training. A booklet of 79 
pages gives a list of the titles and de- 
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scriptions of motion-picture films and 
slide films for use in training programs 
and preinduction courses in the sec- 
ondary schools and other educational 
units. They have been selected for 
use in connection with courses in 
electricity, machines, shopwork, radio, 
automotive mechanics, preflight aero- 
nautics, and physical fitness. In addi- 
tion to the titles and descriptions of 
the material, the tabulations show the 
running time of the motion-picture 
films, and the dates of issue, selling 
and rental prices, and the names of 
producers and distributors. The 
booklet was prepared by the Civilian 
Pre-Induction Training Branch of 
the War Department in cooperation 
with the United States Office of Edu- 
cation. 


National Advisory Committee 
for Aeronautics 


Heat Transfer over the Circum- 
ference of a Heated Cylinder in 
Transverse Flow. Ernst Schmidt and 
Karl Wenner. Translated from Forsch- 
ung auf dem Gebtiele des Ingenieur- 
wesens, Vol. 12, No. 2, March-April, 
1941. A method for recording the 
local heat-transfer coefficients on 
bodies in flow was developed. The 
cylinder surface was kept at constant 
temperature by the condensation of 
vapor except for a narrow strip that 
is heated separately to the same tem- 
perature by electricity. The heat- 
transfer coefficient at each point was 
determined from the electric-heat 
output and the temperature increase. 
The distribution was recorded over a 
range of Reynolds numbers of from 
5,000 to 426,000. The pressure dis- 
tribution was measured at the same 
time. At Reynolds numbers up to 
around 100,000 high maximums of the 
heat transfer occurred in the forward 
stagnation point at 0° and on the rear 
side at 180°, while at around 80° the 
heat-transfer coefficient on both sides 
of the cylinder behind the forward 
stagnation point manifested distinct 
minimums. Two other maximums 
occurred at around 115° behind the 
forward stagnation point between 
170,000 and 426,000. At 426,000 the 
heat transfer at the location of these 
maximums was almost twice as great 
as in the forward stagnation point, 
and the rear half of the cylinder dif- 
fused about 60 per cent of the entire 
heat. The tests are compared with 
the results of other experimental and 
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IT’S WIRY JOE 
FOR AVIATION 
WIRE and CABLE 


There was a time that Wiry Joe was 
merely the largest independent man- 
ufacturer of replacement wiring for 
the automotive industry. 


Now, Wiry Joe is also known as 
an important source of supply for 
every type of electrical wire and ca- 
ble for aircraft. The complete line 
includes starter cable, high-tension 
cable, primary cable, both original 
and replacement. Wiry Joe also 
makes power and welding cable. 


And just as Wiry Joe automotive 
cable won a name for quality, so, too, 
has Wiry Joe aviation cable. Every 
item in the line is built to meet 
rigid Army and Navy specifications, 
and is produced under the Dostam 
method of manufacture for uniform- 
ity, dependability, high efficiency 
and long life. 


Inquiries regarding wire and cable 
for any type of service will be an- 
swered promptly. 


Available in both shielded and 
unshielded constructions 


AVIATION CABLE 


THE CRESCENT COMPANY 


Pawtucket, Rhode Island 
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theoretic investigations. N.A.C.A. 

T.M. No. 1050, October, 1943. 

Civil Aeronautics Administra- 
tion 


Average Man Air Service. C. I. 
Stanton. The administrator of Civil 
Aeronautics Service surveys the pros- 
pects for the expansion of commercial 
air transport. He refers to the ex- 
ploration of the almost undeveloped 
fields of air transport, these being 
local, feeder, and pickup services. 
He that attention should be 
given to the market for short-distance 
travel and that there is no alternative 
to the development of this market as a 
means of expanding the air transport 
business. He notes the extensive 
studies made by the C.A.A. of the 
potentialities of travel service over dis- 
tances ranging from 150 to 200 miles. 
The relative magnitude of this type 
of traffic is compared with the longer 
routes, and other factors relating to 
the passenger market are investi- 
gated. It is recommended that care- 
ful studies be made of the economics 
of short-haul traffic. Remarks are 
made on the specialized equipment 
necessary, with indications that the 
helicopter may prove to be the solu- 
tion of the problem of airport loca- 
tion in the closest possible proximity 
to population centers and the destina- 
tions of large numbers of passengers. 


states 


Attention also is given to the mar- 
ket for mail and express service, it 
being noted that a number of different 
types of air services will have to be 
provided. Suggestions are made for 
the establishment of routes rendering 
three different classes of services as 
follows: (1) major transcontinental 
through lines, running north and 
south as well as east and west; (2) 
services for smaller cities lying be- 
tween large cities; (3) service for one 
or more series of small cities extending 
spokewise from a large city. It is 
stated that to obtain high population 
coverage about 460 additional air- 
ports would accomplish the purpose. 
Estimates are made to cover the cost 
of establishing the additional air- 
ports and improving existing facili- 
ties. Civil Aeronautics Journal, Oc- 
tober 15, 1943. 


Effect of Airplane Weight Upon 
Rate of Climb. Flight Engineering 
Report No. 10, prepared by the Flight 
Engineering and Factory Inspection 
Livision, primarily for the use of that 
Division. It is being distributed for 
the benefit of others doing similar 
work. It contains the derivation of 
an expression by means of which, 
given a rate of climb at an airplane 
weight, it is possible to calculate the 
rate of climb at the same altitude at 
other weights if Oswald’s airplane ef- 
ficiency factor and the climbing air 
speed are known or can be established 
or, alternatively, if the rate of change 
of thrust horsepower required with 
respect to weight can be established. 
The method has been found useful in 
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PRECISION PARTS” 


AS THOUSANDTHS SHEER 


Too fine for the eye to see, 


4 =>. This finely machined, pressure- 
i] tight shaft is for a delicate instru- 
im . ment of war. To the eye, it is justa 
plain steel shaft. To the microm. 
eter, it has a different diameter at 
i ~=each end, with a gradual taper in 
between. The difference in diam- 
eters is only .002” with a total 
tolerance of .0002” on the large 

diameter. Each shaft must be heat- 
i =r treated before grinding. It must be 
kept. straight, not varying more 
than .0005” in all its length, and 
not more than .0001” for any one- 
inch unit of length. 

i! Ace, with modern heat-treating 
centerless grinding methods, is 
| turning them out by the thou- 
{ 


sands. Meeting these war-time de- 
mands for unbelievable accuracy, 
on a mass-production basis, has 
developed Ace ingenuity. Ace can 
«6 therefore offer manufacturers 
i many advantages in the profitable 
post-war markets. Here under one 
i roof is a source of supply for small 
# => parts or assemblies which call for 
| stamping, machining, heat-treat- 

ing, or grinding. If you are think- 

ing in terms of present production, 
have capacity available from 
time to time. If you are planning 
J for the future, let’s talk it over now. 


Send for Booklet 


* 


ACE MANUFACTURING CORPORATION 
for Precision Parts 


\ 


1243 E. ERIE AVE., PHILADELPHIA 24, PA. 
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expanding the climbing performance 
established by flight testing at one 
pominal value of airplane weight to 
ever a range of weight likely to be 
involved in the operation of the air- 
lane. Safety Regulation Release 
No. 150, September, 1943. 
The Correlation of Aircraft Take- 
Off and Landing Characteristics with 
rt Size. Alan L. Morse. A pre- 
jimmary report has been published 


‘in loose-leaf form covering a study 


made to establish a fundamental basis 
for the determination of airport di- 
mensions that will accommodate 
safely the operation of aircraft. Sec- 
tions of the report include the analysis 
of the problem, a discussion of factual 
data, the application of factual data, 
conclusions, and an appendix. Air- 
craft Development Section. 


On Forecasting the Future of Avia- 
tion. Martin Taitel. In a report pre- 
pared for William A. M. Burden, 
Special Aviation Assistant to the Sec- 
retary of Commerce, the writer shows 
how erroneous estimates of future air 
trafic would be if based solely on past 
figures covering surface transporta- 
tin. He uses as examples estimates 
of automobile demand for 1920 based 
on horse-and-buggy travel in the year 
1910 and compares the estimates with 
the actual figures on production and 
sales. In a similar manner it is shown 
that forecasts of automobile usage 
would have been far too low even if 
other forms of surface transportation 
had been included, such as railroads, 
streetcars, and steamships. These 
statistics are advanced to support the 
thesis that plans for future air com- 
merce must be built on a basis much 
broader than that which is furnished 
by present transportation figures. 


The Aeronautical Board 


Additional sheets of the Army- 
Navy Aeronautical Standards have 
been issued covering numerous ac- 
cessories and components of aircraft. 
These include: screws, nipples, 
switches for various purposes, instru- 
ment-light assemblies, relays, engine, 
oil connectors, synchroscope indica- 
tors, compasses, and gyro flux gate 
compass transmitters. Other equip- 
ment includes: air speed, gyro indi- 
cators, sextants, oxygen and hydraulic 
valves and regulators, hydraulic cou- 
plings, flanges, and nuts. Various 
items of airmen’s flying garments are 
included. 

New and revised Army-Navy Aero- 
nautical Design Standards cover in- 
strument-dial lettering, thermocouple 
installation connector insert arrange- 
ments, and battery installations. 

Naval Aircraft Factory Standard 
sheets cover instrument lights, first- 
aid kit containers, and luggage. 

_ Other Army-Navy Aeronautical 
Standard sheets give new and revised 
specifications for aircraft castle nuts 
and check nuts, machine screws, wood 
screws, internal tie rods, hose-fitting 
assemblies, tubing plugs, lamp bulbs, 
inductors, shunts, elbow assemblies, 


propeller-shaft cones, tachometer in- 
dicators, astrographs, altimeter-test 
stands, transmitter assemblies, dial 
pressure gauges and valves, sextants, 
fishing kits, and carbon-dioxide cylin- 
ders. 

New Army-Navy Aeronautical De- 
sign Standards sheets cover tubing, 
self-tapping screws, alloy steel bar 
and rod tolerances, and electrical con- 
nector shells. 

Revised Naval Aircraft Factory 
Standard sheets refer to anchor lights, 
electric sockets, screw drivers, radio 
phone unit receptables, and a quick- 
tripping sea anchor device. 

The monthly index of Army-Navy 
Aeronautical Standards also has been 
issued. 


Department of Commerce 


International Aviation. A selected 
bibliography of international aviation 
is divided into seven parts or sections. 
These are classified as follows: gen- 
eral rules governing the use of air- 
space; international air police; in- 
ternational control of aviation; in- 
ternational airports and air bases; 
treaties, conventions, regulations, and 
agreements; postwar use of surplus 
aircraft; and American policy con- 
cerning international air transport. 
Office of Air Transport Information, 
Washington, D.C. 


Naval Aircraft Factory 


Aeronautical Standards. New re- 
vised Aeronautical Standard sheets 
have been issued on various naval 
aircraft equipment as follows: an 
instrument board direct-lighting sin- 
gle-contact light, a water breaker, 
open-end and box-end wrenches, a 
gunner’s safety belt, blind attach- 
ment rivets, a pilot lap and shouldef 
safety belt, a portable ground-type 
aircraft-engine preheater, and a sin- 
gle-pole, pushbutton-trip indicating 
circuit breaker. 


Navy Industrial Incentive Divi- 
sion 


Establishment of an Aeronautics 
Section in the Industrial Incentive 
Division of the Navy for the purpose 
of stimulating production in aircraft 
plants and their subcontractors, pro- 
ducing for the Navy, has been an- 
nounced. 


The section, working closely with 
the Bureau of Aeronautics, will seek to 
impress management and _ aircraft 
workers with the importance of their 
work and their vital role in the war 
effort. It will not concern itself with 
production problems as such but only 
with the human factors involved. 
Through the regular facilities of the 
Industrial Incentive Division, the 
new section will provide information 
to management and plants as to their 
partin the war. Various mediums will 
be employed to tell of the performance 
and activities of naval aircraft to the 
workers who build them and their 
component parts. All such incentive 
material will also stress the fact that 
the workers and management are an 
integral part of every naval aviation 
engagement. 


Office of Civilian Defense 


Information on how to recognize 
and treat shock is offered in pamphlet 
form. Sections of the publication are 
devoted to the ‘crush syndrome” and 
the “blast syndrome.” An appendix 
gives the indications for transfusion 
and the directions for plasma admin- 
istration. Agents employed in shock 
therapy which are of doubtful value 
or may produce undesirable effects are 
also described. Medical Division, 
U.S. Office of Civilian Defense, Wash- 
ington, D.C., $0.10. 


U.S. Public Health Service 


An Outbreak of Dermatitis from 
Airplane Engine Covers. Louis 
Schwartz and Samuel M. Peck. A 
report has been issued in pamphlet 
form on an outbreak of dermatitis 
which was observed among workers 
manufacturing airplane engine covers 
made from a special pliofilm. A 
chemical added to the pliofilm to pre- 
vent its deterioration from light was 
found to be the cause of the outbreak. 
Recommendations for presenting fur- 
ther attacks of dermatitis from this 
cause are made. U.S. Public Health 
Service, Reprint No. 2472, $0.05. 


War Department 


Army Instruction. A_ technical 
manual designed to assist Army in- 
structors in carrying out their objec- 
tives has been issued. This manual 
contains methods and procedures for 
training men in the shortest possible 
time. Basic principles to be used in 
training Army personnel are given. 
The manual also outlines basic pro- 
cedures of value to the instructor in 
presenting the subject. Subjects cov- 
ered include preparation by the in- 
structor, methods used in presenta- 
tion, techniques of applying informa- 
tion and skills, purposes and types of 
examinations, procedures in conduct- 
ing discussions and critiques, tech- 
niques of supervision of instruction, 
and selection and construction of 
training aids. Technical Manual 21- 
260. 
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DIX universat 


te The unequaled quality of DIX Avia- 


tion Type Universal Joints is the result 
of using only special high quality alloy 
steel, hardened, treated and precision 
ground to infinite accuracy exceeding 
the rigid requirements of Army, Navy 
and Air Corps specifications AN-40236. 


te By every test DIX joints excel with 


highest concentricity, greatest accuracy 
in surface grinding, flush ground rivets, 
greatest operating angle, in maximum 
strength with minimum weight, most per- 
fect functioning, in superior performance 
and total freedom from 
“rejects.” 


Write or wire for special 
catalog, data, prices, etc. 


DIX MFG. co. PRECISION / 


MADE / 
603 EAST 55TH STREET propucts / 
LOS ANGELESIICALIF. / 


= 


=z 
PHOTO-COPYER = 
HOTO-COPYER 
UT0-COPYE = 
Al’ departments need A-PE-CO. 
ease and speed with which 
photo-copies are 
le, plus accuracy in copyin 
all detail, are hundreds of new users- 
This modern versatile method makes photo- 
exact copies of anything written, printed, drawn 
or [hotceraphed. Hundreds of uses in present 
and postwar planning. Pays for itself quickly. 
Legally Accepted Photo-Copies of 
@Letters @Pictures eDocuments Drawings 
Records @Receipts eBiueprints Shop orders 
Same-size permanent copies of anything u 
copying, tracing, proofreading. No camera, 
focusing, or moving parts. Any employee 
quickly becomes expert. Lowest investment 
in equipment. Use on any desk or table. 
You need A-PE-CO. Let us show you how 
you can use it to expedite office and shop 
copying. Immediate delivery. See why thou- 
sands are in use. Send for A-PE-CO folder. 


AMERICAN PHOTOCOPY EQUIPMENT CO. 


2849 N. Clark St., Dept. KT-12, Chicago 14, Illinois 
Representatives in principal cities and Canada 


Adjutant General’s Field Manual: 
The Army Postal Service. A field 
manual devoted to methods of postal 
service in the Army. A chapter is 
devoted to V-mail service. Army 
Postal Service, FM12-105, $0.15. 

Index to Army Regulations. An 
index of 548 pages, prepared under the 
direction of the Adjutant General, 
contains all Army regulations and 
changes promulgated prior to Janu- 
ary 1, 1943. Several headings not 
previously included in indexes of 
Army Regulations have been added. 
Numerous general headings provide 
references or cross references to many 
specific subjects for which the re- 
quired index word may not be in 
mind. The Index gives the number 
of the Army Regulation and the para- 
graph covering the particular sub- 
ject. Office of the Adjutant General, 
Washington, D.C. 


War Production Board 


Products and Priorities is the title 
of a new puclication furnishing in- 
formation on all products, materials, 
and services handled by the War Pro- 
duction Board. It will be issued every 
four weeks and will include all in- 
formation formerly contained in Pri- 
orities and in Product Assigments, 
both of which will be discontinued. 

A feature of the publication is a 
master alphabetical index listing every 
product, material, or service that 
comes under W.P.B. supervision or 
control. This will enable business 
men and others to determine easily 
the numbers of any applicable W.P.B. 
orders and forms, all necessary C.M.P. 
references, and the W.P.B. Divi- 
sion and section responsible for the 
product, material, or service. 

The publication will also include a 
list of Claiment Agencies, Claiment 
Agency program symbols, and, in 
subsequent issues, other information 
for which public need is indicated. 


War Winning Suggestions in the 
War Production Drive. A compila- 
tion of practical ideas that have been 
tested in the shop or laboratory and 
adopted as standard practice in the 
plant where they originated. The 
suggestions have been certified to the 
War Production Drive Headquarters 
by the Labor Management Produc- 
tion committees enlisted in the drive 
and were further reviewed at the War 
Production Board by the Board of 
Individual Awards. The suggestions 
are classified according to the in- 
dustry in which they originate. Be- 
cause many of the suggestions apply 
to more than one industry, they are 
cross-indexed as to type of sugges- 
tion. Informative Technical Bulletin, 
No. 5, August, 1943. 


Connecticut Development 
Commission 
An illustrated booklet titled Con- 


necticut . . . Center of Aviation, has 
been published. It records Connecti- 


1943 


cut’s pioneering in aviation and preg. 
ent leadership in this field and fore. 
casts what the industry’s future ey. 
pansion portends in the way of 9 

portunity both for individuals ang 
manufacturers, either directly or jp. 
directly associated with postwar prog- 
ress in the State. Stressed particy. 
larly is the State’s reservoir of skilled 
mechanics upon which industry locat- 
ing in Connecticut after victory will 


be able to draw for workmen highly + 
trained in precision manufacturing 


practices. 


Ohio Bureau of Aeronautics 


Airports for Ohio. With the cooper- 
ation of the Airport Division of the 
Civil Aeronautics Administration, a 
booklet has been prepared in an ef- 
fort to promote airport development, 
encourage postwar aviation planning, 
explain airport requirements, coordi- 
nate ideas, and unite groups presently 
working on airport plans in the various 
communities. The needs and facili- 
ties for civil aviation in Ohio are sur- 
veyed, existing laws are reviewed, 
and suggestions are made for the 
planning that should be done. An 
actual planning program being carried 
out by a city in the southern part of 
the state is outlined. 


British Information Services 


The First Four Years. A booklet 
of 51 pages covers briefly the histo 
of the participation of the Britis! 
Empire in the present war. 
chronologic review of the important 
events of each year, chapters are de- 


voted to the British Army, the Royal © 


Navy and its Fleet Air Arm, and the 
Royal Air Force. Facts and figures 
are given on the accomplishments of 
British aircraft and airmen, as well 


as the inventive and _ production 
achievements of British industries 
and the British people. 

These Names Make Victories. 


Representative types of British air- 
craft operated by the Royal Air Force 
are shown in pictures in a booklet of 
31 pages. In addition to the photo- 
graphs, most of which show the plane 
in flight, there are brief sketches of 
each aircraft type telling of its origin 
and accomplishments and condensed 
specifications. The final pages are 
devoted to the men who fly the 
planes, covering their training and 
their work. 


Recognition of Decay and Insect 
Damage in Timbers for Aircraft and 
Other Purposes. A pamphlet giving 
information on how to recognize de- 
cay and insect damage in spruce an 
other softwoods that may be used to 
replace spruce. Part I contains notes 
for the use of timber inspectors. 
Part II lists certain timbers in general 
use, with notes of their resistance to 
decay and insect attack. Department 
of Scientific and Industrial Research, 
$0.15. 
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Hitler built himself a European Fortress. 


Without airpower, it might have been 
invulnerable for many, many years. But 
thanks to airpower, thanks in good 
measure to the American aircraft in- 
dustry and the U. S. Army Air Forces, 
We were invading Hitler’s Fortress from 


the sky a year and more ago. 


Allied bombers and fighters roar through 


the vulnerable upstairs entrance from 


RUY WAR BONDS AND SPEED VICTORY 


bases in Britain, Africa, Sicily, Russia... 
A single fighter plane of the Red Air 
Forces has thirty-one little stars painted 
on its fuselage. Each star represents a 
German plane shot down. Each Nazi 


plane destroyed makes it that much 


easier for our airpower to pour through 
the upstairs entrance. ‘Thirty-one kills 
may or may not be a record for a single 
fighter plane. It’s a record we’re proud 
of —because that plane was a cannon 


bearing Bell Airacobra. 


There'll be an “upstairs entrance” to a better world of peaceful travel and commerce. 
It will take greatly advanced planes, designed for specific jobs. We're used to breaking 
with precedent in the design and construction of aircraft. We'll welcome new, peace- 
time assignments. © Bell Aircraft Corporation, Buffalo and Niagara Falls, New York. 


AIRACOBRAS for victory—future planes for peace 


wee 


TO ANEW WORLD OF FLIGHT 


The advent of huge numbers of giant troop and 


In the forefront of théfsignificant development is 


cargo ships of the air—with their capacity for swift Curtiss-Wright, buffers of the world’s largest twin 


engined transpért, the Curtiss Commando. 
the entire strategy of war. 


CURTISS= 
Today they serve to hasten the war's end—but in 


the world of tomorrow they Wi laze new airways AIRPLANE DIVISION 
BUFFALO * COLUMBUS © ST. LOUIS + LOUISVILLE 


movement of men, arms and supplies —is altering 


of vlobal commerce, 


Member: Aircraft War Production Council, East Coast, Inc. 
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SO THAT AMERICAN EYES 
MAY SEE ONLY AMERICAN PLANES 
IN AMERICAN SKIES... 


Flying into the winds of the world—into blue and gray 
skies of day, and star-beaconed or storm-blackened skies 
of night .. . you of the Army and Navy Air Forces, blast- 
ing an evil foe into defeat, carry your people’s hopes and 
prayers. 


Whether in mortal combat—or patrolling the cloud 
ramparts of the enemy frontiers; whether in training or on 


transport runs along endless sky trails ... you aloft, and 

nent is you of the ground forces that keep ’em flying, joined with 

st twin- your comrades of land and sea, take your nation’s salute. 
Here in your own homeland, your people look to the AIRC RAFT 


Heavens—not in terror at the enemy’s approach—but to 


aT thank God for you. WHEELS AND BRAKES 


onsolidated Liberators—on all American 4-engine bombers 

Ss INDUSTRIES, INC. JACKSON, MICHIGAN the wheels and famed Expander Tube brakes are 
“Hayes.” On fighting and training planes, Army and 

: Navy—on transports and commercial airliners—Hayes 

Representatives: { Eastern: J. Henry Reisner, Hagerstown, Md. wheels and brakes are doing a ’round the clock job, around 

1 Western: Airsupply Co., 5959 W. 3rd St., Los Angeles the world. 
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AND OTHER CONTROL DEVICES 


AUTOMATIC 


PARTS AND ASSEMBLIES 


F space requirements dictate a small relay— 

and service conditions a powerful one... 
here’s the relay to fit your needs. It’s the Auto- 
matic Electric Class ‘‘S’”” Relay—tiny in size, light 
in weight, but dependable and packed with power. 

Class ‘‘S’” Relays have been designed especially 
to meet the exacting conditions of service on fast, 
modern aircraft. Their sturdy construction with- 
stands the most terrific vibration that modern 
flying can set up. And they offer a combination of 
features never before found on any relay, large or 
small. For example: 


1. Vibration-resistance is not just “added on” 
—it’s designed right into Class “S” Relays. 


ELECTR 


And they withstand with a large margin of 
safety the most rigorous operating tests of 
the Signal Corps and Air Forces. 

2. A unique spring design provides high con- 
tact pressure within small space limits. 

3. Anadded assurance of reliability is provided 
by twin contacts. 

4. The new type of pin-pivoted armature with 
full length bearing provides the Class “S” 
Relay with exceptionally long life even 
under the toughest conditions. 


Send today for complete details of these tiny 


but powerful relays. Engineering data sheets are 
available, giving full specifications. 


Distributed by 


AUTOMATIC ELECTRIC SALES CORPORATION 
1033 West Van Buren St., Chicago 7, Ill. 
IN CANADA: Automatic Electric (Canada) Limited, Toronto 


FOR EVERY ELECTRICAL CONTROL NEED 
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Aeroplane Production 
Year Book and Manual 


Edited by G. W. Williamson 


Parts: Fundamentals of Production; 
Modern Methods with Aircraft Ma- 
terials; Production of Complete Air- 
craft; Titles and Abstracts from the 
Scientific Technical Press. 


The purpose of this book is to provide 
in compact form information in regard 
to English production methods. It will 
constitute a handbook for those engaged 
in aircraft production in all countries. 
Much of the information has been avail- 
able, although scattered through nu- 
merous publications, but the yearbook 
brings together in one volume the es- 
sential information as to methods, ma- 
terials, and processes. It reveals the 
many-sided character of modern air- 
craft engineering and provides an en- 
cyclopedic reference book on the manu- 
facture of airplanes. 

Of almost equal value is the section 
devoted to a bibliography of aircraft 
production, which gives not only titles 
but abstracts of some of the more im- 
portant papers. It will be a necessary 
compendium for those engaged in air- 
craft production. It is compiled by a 
former Director of Production of the 
Ministry of Aircraft Production. Paul 
Elek (Publishers) Ltd., London, 1943; 
564 pages. 


Aircraft Production Standards 


Compiled and Edited by Stuart Leavell 
and Stanley Bunday 


A pocket manual containing refer- 
ence information for both aircraft- 
production students and experienced 
mechanics. The latest materials, their 
composition, properties, uses, process- 
ing, and inspection are discussed. 
Current assembly and installation meth- 

are shown. Recent changes in AN 
and AC standards, together with popu- 
lar manufacturing parts, are included 
in the manual. Production illustra- 
tion is interpreted as it will apply to the 
mechanic in the shop. McGraw-Hill 
Book Company, Inc., New York, 1943; 
264 pages, $2.00, 


Bart's Aero Quiz-Book 


Ed Ellsworth Bartholomew 


Chapters: Civil Air 


Regulations; 
Meteorology; 


Navigation; Radio & 


nstruments (Instrument Rating); Air- 

craft Engines; Airplanes & Aerody- 
namics; The Standardized Flight Se- 
quence. 


Books reviewed in this 
section may be borrowed 
without charge from The 
Paul Kollsman Library, 
Institute of the Aero- 
nautical Sciences, 1505 
RCA Building West, 
50 Rockefeller Plaza, New 
York 20, N.Y. 


A multiple choice quiz test for pilot 
and ground instructor examinees is 
offered. The book is intended as a 
supplemental study text and for use in 
determining the student’s knowledge. 
It is based on the author’s experience as 
a flight and ground instructor and Civil 
Aeronautics Administration supervisor. 
Question-Air System, Paris, Tex., 1943; 
142 pages, $3.00. 


You, Too, Can Learn to Fly 
Howard F. Dutton 


Chapters: Straight and Level Flight; 
“S” Turns for Coordination; The 
Rectangular Course; The Figure 8 
Climbs and Glides; Approaches and 
Field Pattern; The Approach; Take- 
offs and Landings; Steep Turns; 
Slips; Spins; The First Solo; Solo 
Aftermath; Slow Speed Stall; Acroba- 
tics; Student Observations. 


Written as a supplementary guide for 
the aviation student, this book is not 
a complete home-study course, but is 
intended to provide the man who wishes 
to fly with essential information. The 
author, a flight instructor, endeavors to 
give the student some conception of 
what the instructor is trying to teach, 
in the belief that it will not only hasten 
the student’s progress but perhaps give 
him a more complete understanding of 
the problems from another and more 
varied point of view. For readers who 
have done some flying and feel that they 
are beyond the simple mechanics of pre- 
liminary instruction, the book is offered 
as a review for the improvement of tech- 
nique. Howard F. Dutton, Simsbury, 
Conn., 1943; 57 pages, $1.00. 


Manual of Aircraft Production 
Compiled and Edited by Bernard H. de 
Selm 


Chapters: Modern Aircraft Construc- 
tion; Acclimation; Safety; Aluminum, 
Aluminum Alloys, and Other Aircraft 
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Metals; Uses of Aircraft Tools; 
Sheet-Metal Layout; AN Parts; Rivet- 
ing Aluminum and Its Alloy; Blueprint 
Reading; Aircraft Sheet-metal As- 
sembly; Electrical Assembly; Aircraft 
Plumbing; General Information; Mis- 
cellaneous Aircraft Nomenclature. 

A manual written to furnish the stu- 
dent with a clear understanding of how 
modern aircraft are produced. The 
construction of airplanes is traced and 
detailed explanations of the more im- 
portant phases of the production proc- 
ess are given. Numerous tables and 
charts are provided to clarify the ex- 
planations. The manual is divided so 
that the theory of each shop operation is 
in the sequence of aircraft production. 
McGraw-Hill Book Company, Ince., 
New York, 1948; 144 pages, $1.25. 


Aircraft Navigation 
S. A. Walling and J. C. Hill 


Chapters, Part I: Theory—Outline 
Summary of Air Navigation; Star 
Identification; The Form of the Earth; 
Maps and Charts Used in Navigation; 
Map Reading; Scales and Time Scales; 
Drift, Bearing, Back Bearing and Wind 
Direction; Triangles of Velocity; Mag- 
netism and Compass; Altimeter; Air- 
Speed Indicator; Meteorology; Clouds. 
Part II: Practice—Mercator’s Chart; 
The Circular Slide Rule; The Magnetic 
Compass; Observed Positions or Fixes; 
Wind and Its Effects Upon Air Naviga- 
tion; Radius of Action; The Problem 
of Continuing Heading or Returning; 
Fixing Position by Radio Bearings; 
Interception; The Prepared Naviga- 
tion Log; Answers. 

The principles of air navigation are 
given in a text written for those who 
have not had previous instruction in the 
subject. The book is intended as an 
introduction to the various subjects 
that the student must master before he 
can be a competent navigator. The 
first part of the book is devoted to the 
theory of navigation and the second part 
to practice. The answers to the prob- 
lems presented are listed in the final 
pages. The Macmillan Company, New 
York, 1943; 146 pages, $1.50. 


Naval Aviation 1943 


Chapters: History of Naval Aviation; 
Organization; Designation of Naval 
Aircraft; Pilot Procurement; Ground 
Officers; Flight Training; Operations; 
Aircraft Armament; Aircraft Commu- 
nications; Aviation Seamanship; Aero- 
logical Service; Photography; Lighter- 
Than-Air; Naval Air Transport Serv- 
ice; Marine Corps Aviation; Coast 
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MORE - FASTER - Better 


*‘Build more bearings than ever before . . . build 
"em faster... build ’em better’? That was Uncle 
Sam’s wartime assignment for us, back long 
before Pearl Harbor. 


For his fighting equipment—and the ma- 
chinery to make it—he needed tremendous 
quantities of Hyatt Roller Bearings...the same 
dependable Hyatts that had proved their mettle 
in fighting friction and wear in countless peace- 
time products. 


This meant expansion, of course—of plant 


INVEST IN VICTORY 


facilities, equipment and personnel. But it has 
also meant growth, and progress. Because we're 
not only making more bearings, faster, and 
better...we’re making more types of bearings... 


In new sizes. With superior metallurgical 
properties. With closer tolerances. With finer 
surface finish. For new application conditions. 
Opening up a wide range of new possibilities 
for engineers and designers. 


Hyatt Bearings Division, General Motors 
Corporation, Harrison, New Jersey. 


BUY WAR BONDS 


HYATT BEARINGS GENERAL MOTORS 
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Guard Aviation; Rules of the Road for 
Aircraft; Civil Aeronautics Authority; 
Hygiene in Aviation. 


A book prepared to replace Naval 
Aviation, 1934, by Warlick and Grant. 
As will be seen from the chapter heads, 
the scope of this book is broad. The 
development and organization of naval 
aviation are outlined, various stages of 
fight training are discussed, and naval 
operations are described. The arma- 
ment of aircraft is covered in consider- 
able detail, as well as problems of air- 
craft communications and the produc- 
tio and use of naval photographs. 
The history of lighter-than-air craft is 
traced. The author gives information 
on the services, missions, and organiza- 
tions of the Naval Air Transport Serv- 
ice. The organization of the Marine 
Corps and the status of Coast Guard 
aviation are described. One chapter is 
devoted to medical research, diseases 
peculiar to flying, and the duties of 
flight surgeons and examiners. A glos- 
sary is included. United States Naval 
Institute, Annapolis, Md., 1943; 147 
pages, $2.00. 


Wings of Destiny 
The Marquess of Londonderry 


Lord Londonderry, who was Secre- 
tary of State for Air during the critical 
times of disarmament agitation, relates 
in this book his continuous fight for the 
independence and enlargement of the 
Royal Air Force. 

Coming as they do from one who 
knew what was going on behind the 
scenes in British political life, as well as 
what the public was permitted to know, 
the explanations as to the practical 
strangulation of the British air arm by 
the Labor Government will reveal the 
dangers of having political influence so 
predominant in national defense affairs. 

As is well known, after the end of 
World War I the Royal Air Force was 
under constant pressure from two di- 
rections. The senior services begrudged 
the money necessary to maintain an 
adequate air arm and even were doubt- 
ful of its efficiency. The pacifist move- 
ment was in full swing and had its effect 
in the conferences for disarmament. 
Through all these troubled years Lord 
Trenchard, who was Chief of the Air 
Staff, made the most of small budgets 
and laid the foundations for a force 
which, when the critical time came, 
saved Great Britain from catastrophe. 

The emphasis in the chapters is 
naturally on the political maneuvering 
that was trying to keep bombing out of 
warfare. The differences between the 
French and Italian points of view and 
how they conflicted with the English 
political thought shows that if it had 
not been for determined leaders like 
Sir Samuel Hoare, Lord Swinton, Lord 
Londonderry, and others the present 
situation of England might have been 
different. 

Quotations from private letters from 
eaders in England and Germany give 
an insight into the machinations that 
were going on under the surface for 
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many years before the war finally 
came. 

Lord Londonderry, who was severely 
criticized at times for his views, gives his 
side of the arguments and is convincing 
when he asserts: that England was 
saved by the intrepidity, the sacrifice, 
and the superhuman endurance of young 
pilots should be no cause for self-satis- 
faction of those amongst us who let 
down the pilots of the R.A.F. Mac- 
millan & Company, Ltd., London, 1943; 
252 pages, $3.50. 


Dictionary of Aeronautics 


Compiled by Lothar Ahrens 


A pocket dictionary of aviation terms 
in five languages: English, French, 
German, Italian, and Spanish. This 
dictionary has been compiled by the 
careful extraction of technical terms and 
words from current trade books and pe- 
riodicals. It is intended to assist tech- 
nical translations by facilitating the 
rapid discovery of important and recent 
terms conforming to actual usage. A 
system of consecutive numbering per- 
mits the use of the words and phrases in 
an aircraft code in conjunction with the 
internationally known or private codes. 
Published in the United States by au- 
thority of the Alien Property Custodian, 
by Frederick Ungar Publishing Com- 
pany, New York, 1943; 562 pages, 
$5.00. 
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Mathematische Physik (Mathe- 
matical Physics) Vol. 1 


R. Courant and D. Hilbert 


In this volume the authors evolve 
mathematical methods that have been 
perfected in connection with classic 
physical problems of the 18th and 19th 
centuries and proceed to develop the 
obtained results into uniform mathemat- 
ical theories. 

According to the authors, the science 
of mathematics has always been greatly 
stimulated by the close relations that 
exist between problems and methods of 
analysis and the clear conceptions of 
physics. But during the past decades 
these relations grew more indistinct be- 
cause those engaged in mathematical 
research often became detached from 
the clear starting point and in many 
cases tried exclusively to improve its 
methods and to sharpen its conceptions. 
In this way many advocates of analysis 
have lost track of the correlation of their 
own science with physics and other sci- 
ences. On the other hand, physicists 
often have lost the knowledge of prob- 
lems and methods of the mathematicians 
and even of the mathematician’s sphere 
of interest and language. Berlin Verlag 
von Julius Springer, 1931; published 
and distributed with the consent of the 
Alien Property Custodian by Intersci- 
ence Publishers, Inc., New York, 1943; 
469 pages, $8.00. 


Book Notes 


Aeronautic Americana, by N. H. 
Randers-Pehrson and A. .G. Ren- 
strom; The Sherman Fairchild Pub- 
lication Fund, Institute of the Aero- 
nautical Sciences, New York, 1943; 
40 pages. 

There has been needed a carefully 
prepared list of books, pamphlets, and 
reprints published in the United States 
before 1900. This work was undertaken 
by the staff of the Aeronautic Division 
of the Library of Congress. They made 
inquiries of all the leading libraries hav- 
ing aeronautical collections and as- 
sembled the resulting information. This 
has been printed by a grant from The 
Sherman Fairchild Publication Fund of 
the Institute of the Aeronautical Sci- 
ences. Not only are all aeronautical 
items listed, but information as to where 
they may be seen is given. 

To round out the compilation, there 
have been included all bills pertaining to 
aeronautics introduced in Congress 
before 1900 and also a list of aeronauti- 
cal books and pamphlets that appeared 
in South and Central America during 
the same period. 

Although no claim is made to com- 
pleteness in this first effort, and un- 
doubtedly there are other books that 
will be located, librarians and collectors 
now have an authoritative list of Aero- 
natucica Americana which they may 
use in their search for additions to their 
libraries. 


Lightning in the Sky, by Carl 
Mann; Robert M. McBride & Com- 
pany, New York, 1943; 256 pages, 
$2.75. 

This biography of a past-president of 
the Institute of the Aeronautical Sci- 
ences will be read with great pleasure 
by members, as well as by General Doo- 
little’s many other friends. It will inspire 
many young men to emulate a career in 
aviation which has no peer. 

The life story begins in Alameda, 
Calif., shifts to Alaska until Jimmy was 
12 years old, and then goes back to 
California where he later attended the 
University of California. The highlight 
of his early life was his skill as a boxer 
and wrestler, but that was soon over- 
shadowed by his adoption of flying as a 
career. 

His 12 years in the Air Corps, where 
he was student instructor, test pilot, 
and engineer officer, were interspersed 
with notable record-making flights and 
the bestowal of many honors as well as 
the winning of important prizes. 

After his resignation from the Air 
Corps to join the Shell Oil Company, he 
continued to win races and make new 
world’s records. In addition, he became 
one of the most famous demonstrators 
of American aircraft in South America, 
China, and Europe. But the devotion 
to the scientific side of aeronautics was 
always interwoven with piloting skill. 
With degrees from the University of 
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MOTOR CATALOG 


Shows description, gives dimen- 
sions and output of small motors 
from 1/3000 h.p. to 1/3 h.p. plain 
and back-geared motors, for A.C., 
D.C., or Universal operation—de- 
pendable, efficient and economical 
rs SpeedWay Motors embodying the 
i “know how’ developed through 
more than 30 years of specialization 
in small motors—the “know how” 
that has answered so many war 
problems, for all branches of the 
service. 


| If you use small motors, write for 
this new catalog today. If you have 
small motor problems, send in your 
specificationsfor Speed Way's recom- 
mendations. 


SPEEDWAY MANUFACTURING CO., 18405, S2nd Ave., CICERO, ILLINOIS 


ENGINE COOLING 
RADIATORS 


OIL COOLERS 


The G«0 Manufacturing Co. 


NEW HAVEN, CONNECTICUT 


California, Massachusetts Institute of 
Technology, and Brooklyn Polytechnic 
Institute, he became one of the best- 
informed technical engineers in the 
world. 

While President of the Institute he 
was recalled to active duty, and his 
spectacular rise in the Air Forces is well 
known. The author, fortunately, em- 
phasizes the human and companionable 
side of Jimmy Doolittle’s nature, but, 
even then, no book could show his love 
of life as his friends know it to be. 

The book gives in a well-written style 
the highlights of the career of one of the 
ablest and most beloved of the great air- 
men of our day. 


World War II, by Frank Mona- 
ghan; J. G. Ferguson and Associates, 
Chicago, 1943; 530 pages, $5.00; 
de luxe edition, with 32 pages of 
maps and colored end sheets, $7.50. 

Although it is too early to write a 
complete history of the present global 
war, the author has made an excellent 
effort to give background material as 
well as descriptions of combat up to 
January 1, 1943. It is promised that 
companion volumes will cover the com- 
plete story of the war and of the peace 
that follows. 

Profusely illustrated, the chapters 
are principally devoted to ground and 
sea warfare, but adequate attention is 
given to the influence of air power in 
crises. The use of aircraft in Norway, 
in the Battle of Britain, at Crete, and at 
Pearl Harbor is given a place in the 
record. An excellent chronology and a 
bibliography add to the reference value 
of the work. There are so many books 
that have dealt with special theaters of 
the war that it is helpful to have in one 
volume a complete story of the Allied 
fight againgt Axis aggression. 


Here Is Your War, Ernie Pyle; 
Henry Holt and Company, New York, 
1943; 304 pages, $3.00. 

Ernie Pyle, whose newspaper stories 
of the war in North Africa have been so 
widely published, has brought the most 
interesting of these together in this book. 
For six months he lived with soldiers 
and airmen and tells from a first-hand 
point of view what this war is like on the 
ground and in the air. 

In a chapter titled “In the Air’ he 
tells stories of pilots and their heroic and 
human experiences. As he expresses it: 
“They had enough thriller-diller ex- 
perience to fill a book.” Probably no 
description of the life of pilots in this 
area is so vivid as those in this chapter. 


Dictionary of Job Descriptions for 
Aircraft Parts Manufacturing Indus- 
try; Aircraft Parts Manufacturers 
Association, Los Angeles, 1943; 275 
pages. 

This book supplements a similar book 
prepared by the Southern California 
Aircraft Industry for workers engaged in 
aircraft manufacture. 

In this analysis a word picture is 
given of jobs in manufacturing opera- 
tions performed in many plants of manu- 
facturers of aircraft parts in the Los An- 
geles area. Most jobs are divided into 
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TEVANT 


TORQUE WRENCH 
War Plane Specifications Require Torquing 


Modern manufacturing methods call for 
controlled “settings” of vital nuts, screws, 
bolts, hydraulic fittings—of almost all 
threaded parts. Leading American air. 
craft and engine builders almost uni. 
versally use the permanently accurate 
STURTEVANT TORQUE WRENCHES 
for innumerable applications rang. 
ing from building 
precision _instru- 
ments to testing 
frictional drag in 


controls and mo- 
tors. 50 models, 
capacities ranging 
from 0 to $ inch 
pounds on up to 
7200 inch pounds. 


Write for 
catalog sheets. 


Model F-100-1 
(Capacity 0-100 in 
Illustrated 


PA. RTEVANT /co. 
ADDISON {[QUALITY/ ILLINOIS 


Aircraft 
Engineering 


FOUNDED 1929 


The Technical and Scientific 
Aeronautical Monthly 
Edited by 


Lt.-Col. W. Lockwood Marsh 
F.I.Ae.S., M.S.A.E., F.R.Ae.S. 


Single Copies: 50 cents post free 
Subscription: $5.25 per annum, 
post free 


During the War, a special 
feature is being made of 
reproductions and _trans- 
lations from the Foreign 
Technical Press 


BUNHILL PUBLICATIONS 
LIMITED 


12 Bloomsbury Square 
London: : W.C.1. 
England 
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When featherweights 


become heavyweights 


ET a nice, new, light-as-a-feather 
fedora soak up its share of a 
thundershower, and it’s a feather- 
weight no more. It seems to weigh 
a ton. 


Exactly the same principle applies 
to resilient parts for aircraft. Unless 
the synthetic rubber used in an air- 
plane’s oil and fuel systems is inher- 
ently, completely and permanently 
resistant to oil-absorption, that 
plane eventually lugs aloft with it an 
impressive amount of dead-weight 
never included in its design. 


That’s why Hycar Synthetic Rub- 
ber is the preferred resilient mate- 
rial for oil and fuel applications in 
aircraft. It’s light to start with (15 
to 25% lighter than many other 
synthetics) and its superb resistance 
to oil-absorption keeps it light. 


Check these Hycar qualities: 


Oil-swell that can be controlled 
to insure dimensional stability. 


Operating range from —65°F. to 
250°F. 


Abrasion-resistance 50% in excess 
of natural rubber. 


Excellent compression-set char- 
acteristics. 


These are the qualities you want 
in oil and fuel hose, hydraulic 
systems, seals, gaskets, grommets, 
diaphragms and other resilient 
products you use. Hycar Chemical 
Company, Akron 8, Ohio. 


LIMITED QUANTITIES OF HYCAR are i 


‘now available to your supplier of 


rubber products, for experimental pur- 
poses only, without WPB allocations. 
This material may be used inthe 
development and test of products for 
both present and future use. It enables 
you now fo gain actual experience 
with Hycar in many applications which 
may be vitally important to your cur- 
rent and postwar plans. Our technical 
staff and laboratory are ready to help. 
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The 
Smoothness 
and 
Reliability 
of Silent Chain 


\ 


for | 


LANDING,/GEAR RETRACTION 
* 


® Aircraft engineers are seeking a less vulnerable, 
more reliable medium for SMOOTH transmission 


of power from motor to landing gear retraction 
mechanism in today’s hard-hitting, fighting and 
bombing planes. 

Link-Belt Silent Chain fills that need. It is 
smooth in operation and saves weight and power. 
Let our aircraft engineers show you how it can be 


designed into your application. Send for our Engi- 
neering Data Book No. 1825. 


LINK-BELT COMPANY 
220 S. Belmont Ave., Indianapolis 6, Ind. 


PRECISION BUILT 


Send for this engineering data book. 


It has been especially compiled for e L \ R 

designers and of aircraft of Si E NT AN 
all types. For the first time, all the ~~ ~ 

engineering information necessary to ~ 

design silent chain or roller chain “ 

into aircraft controls is given in this — wo 


one book. Write on your company’s 
letterhead. Book No. 1825. 
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three grades of proficiency. This Dic- 
tionary is offered as a foundation for a 
standard method of grading employees 
for a proper wage determination. 


Out of the Sun, by Rutherford G. 
Montgomery; David McKay Com- 
pany, Washington Square,.Pa.; 254 
pages, $2.00 

This is a story of Marine Corps 
pilots who carried forward the tradi- 
tional heroism and achievement of 
their corps. They engaged in many 
fights with the Japs in the Southern 
Pacific on the ground and in the air. 
The tale is a thriller from cover to cover 
and is excellently illustrated by Clayton 
Knight. 


This Winged World, edited, with 
an introduction, by Thomas Collison; 
Coward-McCann, Inc., New York, 
1943; 520 pages, $3.50. 

The compiler of this collection of 
aviation fiction has done more than 
read and choose. He has a definite pur- 
pose of arrangement and in an introduc- 
tion gives his reasons for omissions and 
selections. He deliberatley avoided the 
poetic and the fanciful and made it one 
of his tests that the story be realistic. 
Starting with the lengendary and vision- 
ary accounts of man’s desire to fly, he 
includes some of the stories of early 
flights and then proceeds to give the 
reader tale after tale of barnstormers, 
commercial pilots, and combat. 

The 36 titles require over 500 pages 
and give in one volume a complete pan- 
orama of flight as reflected in the fiction 
of aeronautics. 


Malta Epic, by Ian Hay; D. Apple- 
ton-Century Company, New York, 
1943; 238 pages, $3.00. 

Major Gen. John Hay Beith, the well- 
known author and lecturer, has shown 
his skill in writing the story of Malta 
under the vicious air attack by the Ital- 
ian and German air forces. It is an ac- 
count of one of the great instances of 
heroism of a large population during a 
siege by air. 


Riding the Air, by Dorothy Judd 
Sickels; American Book Company, 
New York, 1943; 144 pages, $0.84. 

A children’s book that tells the history 
of flight with many illustrative draw- 
ings. The chapters on why an airplane 
flies and the lessons to be learned from 
watching birds and insects fly and leaves 
flutter to the ground explain the rudi- 
ments of flight. It will be a useful book 
to put in the hands of the young genera- 
tion who take such a great interest in the 
coming air age. 


_Parts of Planes, prepared by Avia- 
tion Research Associates; Harper & 
Brothers, New York, 1943; 64 pages, 
$1.00. 

_ How Planes Fly, prepared by Avia- 
tion Research Associates; Harper & 
es, New York, 1943; 64 pages, 


These books are the first to appear 
under the direction of Aviation Re- 
search Associates, a recently formed 
group of well-known aviation experts to 


BOOKS 


sponsor publications covering a wide 
range. 

How Planes Fly was written by the 
editor of the Associates, who explains 
the aerodynamics of flight in nontech- 
nical language. It will be useful for 
the student in acquainting him with 
the principles of operating aircraft 
through an understanding of the ac- 
tion of the air on the craft’s surface. 


Well illustrated, it is one of a series of © 


books known as “Young America’s Avia- 
tion Library.” 

Parts of Planes describes the engines, 
instruments, and parts of airplanes in 
clear, understandable language. Both 
books complement each other and have 
concise nomenclatures. 


The Pacific is My Beat, by Keith 
Wheeler; E. P. Dutton and Com- 
pany, Inc., New York, 1943; 381 
pages, $3.00. 

The author, who was correspondent 
of the Chicago Daily Times, ranged 
from the Solomons to the Aleutians to 
secure eyewitness accounts of the fight- 
ing with the Japs during the first 14 
months of the war. He was aboard Ad- 
miral Halsey’s aircraft carrier during the 
attack on Wake Island and gives a 
vivid description of that action. He 
witnessed the take-off of Doolittle’s 
B-25’s from the ‘‘Hornet”’ for the raid on 
Tokyo. 

The bombing of Kiska from the point 
of view of a Fortress is probably de- 
scribed more minutely than in any pre- 
vious account. A postscript is really a 
separate book on the final action in the 
Aleutians. This correspondent’s ac- 
count will be another source book when 
historians come to write a definitive 
history of our sea and air war with Ja- 
pan, 


Springboard to Berlin, by John A. 
Parris, Jr., and Ned Russell, in col- 
laboration with Leo Disher and Phil 
Ault; Thomas Y. Crowell Company, 
New York, 1943; 401 pages, $3.00. 

This story of the conquest of North 
Africa was written jointly by the col- 
laboration of four correspondents of 
the United Press. They give the reader 
their personal impressions of the action 
of the British and American ground and 
air forces from the landings at Casa- 
blanca and Algiers to the attack on 
Sicily. They show how greatly the 
German troops relied on the Luftwaffe, 
but, when command of the air was se- 
cured by the Allied air forces, the ene- 
my’s troops were soon defeated. 


Wood as an Engineering Material, 
by L. J. Markwardt; American So- 
ciety for Testing Materials, Phila- 
delphia, 1943; 58 pages, $1.00. 

A paper on the use of wood for en- 
gineering structures, constituting the 
Edgar Marburg Lecture for 1943, read 
before the annual meeting of the Amer- 
ican Society for Testing Materials, has 
been published in pamphlet form. 

Main sections of the lecture are: 
the forest and the tree, as a “‘wood fac- 
tory”; the wood itself; mechanics of 
wood; structural uses; modification of 
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properties; destructive agencies and 
their control; the future of wood. 


Air Surgeon, by Frank G. 
Slaughter; Doubleday, Doran and 
Company, Inc., Garden City, N.Y., 
1943; 306 pages, $2.50. 

This novel centers about a military 
surgeon’s personal and _ professional 
problems. The action takes place in an 
Army training camp, thereby giving a 
broad view of the life and activities 
there. The main plot involves the 
loyalty of an air surgeon to his irrespon- 
sibile brother, who is in training at the 
same camp to be an Army flier 


Slide Rule Simplified, by Charles 
O. Harris; American Technical So- 
ciety, Chicago, 1943; 258 pages, 
$2.50; with slide rule, $3.50. 

A practical text is offered on how to 
use the slide rule. The instructions are 
presented in a manner that is planned 
to recognize and overcome the usual 
difficulties of the learner. A particular 
feature of the text is the instruction on 
how to read the different scales of the 
slide rule accurately and thus forestall 
serious errors. The book is intended to 
provide the student with a knowledge 
of the slide rule that will enable him to 
perform difficult numerical calculations 
easily and accurately. 


The Little Prince, by Antoine De 
Saint Exupéry; Reynal & Hitchcock, 
New York, 1943; 91 pages, $2.00. 

This well-known writer of books that 
have a high place in what may be termed 
the literature of aeronautics has written 
a book for children. He has shown his 
versatility by drawing the illustrations, 
which have a colorful charm of individu- 
ality. 

Although the story is about a little 
prince who came from a distant small 
planet, it ties in with the author’s ex- 
periences as a pilot, as he met the 
youth after crashing in the Sahara 
Desert. It may all have been a dream 
or fantasy, but in either case it will pro- 
vide a story that will be a delight for 
children. 


The Navy Reader, edited by Wil- 
liam Harrison Fetridge; The Bobbs- 
Merrill Company, New York, 1943; 
441 pages, $3.75. 

This book is referred to as required 
reading for new naval officers and en- 
listed men, as well as Navy-minded 
civilians. 

Through all the chapters the domi- 
nant role of aircraft is appreciated. 
There is a brief history of naval avia- 
tion, as well as chapters describing the 
work of the aircraft carriers, torpedo 
planes, and the patrol missions, 


Air Force Surgeon, by A. L. Fur- 
man; Sheridan House, New York, 
1948; 252 pages, $2.50. 

An adventure story revolving around 
the experiences of an Army Air Forces’ 
doctor on a Pacific island with a small 
holding force of U.S. Marines. The 
difficulties of a military surgeon’s life 
under conditions of short supplies and 


LET LESS METAL 
MAKE MORE MONEY 


It's expensive to hold a mechanism in place 
with unnecessarily big shoulders or collars,— 
or to temporize with small cotter pins, etc. 
Let us show you how spring steel retaining 
rings can do a thoroughly efficient job for you. 

More and more retaining rings are being 
used in these days of necessary economy. 
Every ounce of metal and every cent of cost 
is more important today than ever before. 

It is needless waste in most instances to 
turn your shoulders by cutting down larger 
shafts, when you can groove a smaller shaft 
and apply a spring steel retaining ring. 
You'll get excellent results at unbelievable 
savings. 

Every shoulder on your machines or on 
your metal products should be examined to 
see whether or not smart engineering could 
take advantage of these modern artificial 
shoulders on shafts or in housings. 

Write today for our descriptive folder on 
Retaining Rings. 


THE NATIONAL LOCK WASHER COMPANY 


Newark, N.J., Milwaukee, Wisc., U.S.A. 


Retaining Rings 
save money 


and metal 
Type xRC 
(round closed) 
. 


| 3rd St., Cleveland. Representatives 
| im principal industrial centers. 
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GRAPHIC-RIGID Printed 
wiring diagrams, 
charts, etc. perma- 
nently bonded under a 
plastic surface. Use: 
large-scale production 
at low unit cost. 


ENGRAVING Sandwich 
type material—colored 
surface with contrast- 
ing core, for engrav- 
ing or sandblasting. 


Use: individual or 
small-scale production 
of dials and panels. 


TRANSLUCENT Lani- 
nated plastic sheet for 
rear illumination. Also 
made with opaque 
surface and in Graph- 
ic type. Use: instru. 
ment and radio dials 
or panels, 


GRAPHIC - FLUORESCENT 


Luminescent com- 
pounds — permanently 
bonded under surface 
— fluoresce under 
ultra-violet light. Use: 
dials and instrument 


GRAPHIC-FLEXIBLE Simi- 
lar to Graphic-Rigid 
but made with special 
resins to produce a 
sheet for coldstamping 
or to fit curved sur- 
faces. Use: name and 


GRAPHIC - RIGID Special 
2-D finish permitting 
extremely legible pen- 
cil or ink writing, and 
erasures without wear. 
Use: panels and charts 


on which temporary 


panels for black-out identification plates. records are required. 


SPOTLIGHTING 


WHEN DESIGNING dials or panels, keep in mind the men who 
will use your products. See that instructions are clear and 
permanent .. . that dials are clean-cut and legible. In short, 
specify Lamicoid and you will be doing the utmost to assure 
quick, accurate and unfailing operation. 

For a rear-illuminated marine instrument or a constantly- 
handled drift calculator, for a mass-produced aircraft panel or 
a few-of-a-kind fire control dial . . . Lamicoid offers a variety 
of forms to meet every manufacturing and operating specifica- 
tion. A choice of six types assures the right characteristics and 
finish for each job .. . clean-cut lettering and legibility even in 
. . a lustrous plastic resin finish that prevents 
fading and obliteration. 


the smaller sizes . 


Pick your most suitable type of Lamicoid from the illustra- 
tions and brief descriptions above. Then send us samples or 
blueprints of the panels you need. You'll get our recom- 
mendations, prices and delivery quotations by return mail. 


MICA INSULATOR COMPANY 
200 Varick St., New York; 600 W. 
Van Buren St., Chicago; 1276 West 
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makeshift equipment are somewhat al- 
leviated by the usual romantic interest. 


Springboard to Tokyo, by Canfield 
Cook; Grosset & Dunlap, New York, 
1943; 210 pages, $0.60. 

Another of the Lucky Terrell flying 
stories, which has its locale in Hast 
China. It is an exciting story of young 
pilots who make up the Scorpion Squad- 
ron and outwit the Japanese in an 
advance movement on Japan. As- 
sisted by Chinese guerrilla fighters, 
Terrell makes daring rescues and pro- 
vides a base of operation for a final at- 
tack by air on Tokyo. 


American Guerrilla, by Capt. Doug- 
las M. Smith and Cecil Carnes; The 
Bobbs-Merrill Company, New York, 
1943; 316 pages, $3.00. 

The work of the guerrilla in the pres- 
ent war is told in this book by an Ameri- 
can who enlisted in the Foreign Legion 
in which he had also served in World 
War I. After the fall of France he was 
sent to Syria under the Fighting French 
and organized guerrilla operations with 
the Arab tribes. He recognized the im- 
portance of this type of warfare which 
operates behind the enemy lines. 

His troops parachuted onto airfields 
and destroyed enemy plants. They 
raced in jeeps and raided Rommel’s 
supply trucks. Disguised as Arabs, 
they blew up German headquarters. 
The story of these ‘super Commandos” 
in action is a stirring account of a little 
known phase of the victory over the 
Germans in North Africa. 


@ 
How Planes Fight and Bomb, by 
Mark Savage; Franklin Watts, Inc., 
New York, 1943; 96 pages, $1.00. 
An elementary text describing in 
easily understood language the bombing 
and fighting methods used in military 
and naval aviation, and the aircraft 
employed for these operations. Sub- 
jects covered include fighters, intercep- 
tion, bombs, methods of bombing, bom- 
bers, the bomber crew, naval aircraft, 
armament and armor, and the strategy 
of invasion. 


Weather Principles, prepared by 
Peter E. Kraght; Airlines War 
Training Institute, Washington, D.C., 
1943; 106 pages. 

Prepared for aircraft flight crews, 
this course on the weather is intended 
for the student and instructor in the 
classroom. It is written by meteorolo- 
gists with the object of clarifying the 
subject and aiding the student aviator to 
understand weather problems. 


War Wings for Carol, by Patricia 
O'Malley; Dodd, Mead & Company, 
New York, 1943; 279 pages, $2.00. 

This third book in a series is a story 
for girls. The heroine’s current ad- 
Ventures are impelled by her job as as- 
sistant to the vice-president of an air 
line during wartime. 


Our Navy—A Fighting Team, by 
Joseph K. Taussig and Harley F. 
Cope; Whittlesey House, McGraw- 
Hill Book Company, Inc., New York, 
1943; 239 pages, $2.00. 


BOOKS 


In a chapter titled “Aircraft Carriers” 
a description is given of their construc- 
tion and function. This is followed by a 
discussion of the missions performed by 
patrol bombers and patrol planes. The 
authors are naval experts, and the book 
gives a complete picture of the Navy asa 
united force. 


Our Army Today, by Kendall Ban- 
ning; Funk & Wagnalls Company, 
New York, 1943; 259 pages, $2.50. 

Life in the U.S. Army is depicted by 
following the career of a typical soldier 
from the day of his induction. After 
a behind-the-scenes view of his training 
period, the book recounts his life in an 
Army camp. A soldier’s duties, recre- 
ations, adventures, and dangers are 
described. With a major portion of the 
contents devoted to the: Air Forces, 
details are given on the various branches 
of the Amry as well as on the equipment 
it uses. 


Lost Squadron, by Canfield Cook; 
Grosset & Dunlap New York, 1943; 
216 pages, $0.60. 

One of the Lucky Terrell flying series, 
this is a story for youngsters. This time 
the. intrepid hero’s adventures take 
place when his squadron is scatterd and 
his plane is forced down in territory held 
by the Japanese. 


Production Control, by Asa S&S. 
Knowles and Robert D. Thomson; 
The Macmillan Company, New York, 
1943; 271 pages, $2.00. 

Both production control and cost con- 
trol are covered in this book. The chap- 
ters on cost control were included be- 
cause a knowledge of how to compute 
and use cost information is essential to 
correct production control and planning. 
The text is a reproduction of Parts V 
and VI of a larger volume on Jndustrial 
Management. 


Aircraft Identification Manual, by 
Shelby’ M. Kritser; Amarillo College 
War Industries Training School, 
Amarillo, Tex., 1943; 110 pages, 
$2.00. 

The second edition of a manual for 
trainees enlisted in the Civil Aeronau- 
tics Administration War Training Serv- 
ice and high-school students enrolled in 
preflight aeronautical courses. Incor- 
porated in the new edition is information 
on recently built military aircraft, to- 
gether with illustrations. 

Notes and drawings of various sub- 
jects that are closely related to aircraft, 
such as armament, fire power, and power 
plants also have been added. 


Handbuch der Kuenstlichen Plas- 
tichen Massen (Handbook of Plas- 
tiscs), by Oskar Kausch; J. F. Leh- 
manns_ Verlag, Miinchen, 1939; 
published in the United States by 
authority of the Alien Property Cus- 
todian by Edwards Brothers, Inc., 
Ann Arbor, Mich., 1943; 584 pages, 
$9.00. 

A compilation of patents on plastics, 
which shows the production and char- 
acteristics of the various types of plas- 
tics and their use for industrial purposes. 
At the end of this book are lists of trade 
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marks, patent numbers arranged ac- 
cording to the various countries, and 
names of the patentees and of materials 
and chemicals used in these patents. 


Planes for Bob and Andy, by Mir- 
iam Blanton Huber, Frank Seely Salis- 
bury, and Arthur I. Gates; The 
Macmillan Company, New York, 
1943; 252 pages. 

A juvenile book for boys who are 
interested in flying and hope to become 
pilots when they are older. The boys 
have thrilling experiences during their 
training period, with mail planes, and 
as Captains of airliners. The book is 
intended for use in teaching to give 
children a wider aviation vocabulary 
in the third to sixth grades. 


Educators Guide to Free Films, 
compiled and edited by Mary Foley 
Horkheimer and John W. Differ; 
Educators Progress League, Ran- 
dolph, Wis., 1943; 167 pages, 


guide has been issued. It contains a 
new section on wartime education and 
an improved index. The guide is of- 
fered as a complete, annotated schedule 
of free films, including slide films. 

The third edition lists 2,056 films of 
which 493 are 16-mm. sound, 187 are 
35-mm. silent, and 332 are 35-mm. 
sound. In all, there are 3,530 reels of 
— in addition to about 150 slide 

lms. 


Uniform Insignia; Special Service 
Division, Army Service Forces, U.S. 
Army, 1943; 24 pages, $0.10. 

A pocket guide containing colored il- 
lustrations of Army and Navy insignia 
of the United States, British Empire, 
= Union, France, China, and Po- 
and. 


Weather-Map Construction and 
Forecasting in the Westerlies from 
Single-Station Aerological Data, by 
William W. Jones; The University 
of Chicago Press, Chicago, 1948; 89 
pages, $0.75. 

A report on two meteorologic investi- 
gations carried out at the Institute of 
Meteorology of the University of Chi- 
cago. The report describes techniques 
developed to meet the problem of giving 
out weather advice and forecasts in re- 
mote air bases where geographic factors 
or inadequate communication facilities 
will not permit the organization of de- 
tailed networks of basic observation 
stations, 


Gas Turbines and Jet Propulsion 
for Aircraft, by G. Geoffrey Smith; 
Flight Publishing Company, Ltd., 
London, 1943; 79 pages, 3s. 6d. 

A revised and enlarged edition of a 
book dealing with thermal jet-propul- 
sion systems and gas turbines. Two 
new chapters have been added. One 
covers new gas turbine projects, the 
constant-pressure system operated on a 
closed cycle, and gaseous- and liquid- 
working mediums. The other chapter 
discusses turbines and the flying 
wing. 


|_| 
x $3.00. 
o4 The third annual edition of this film 


AERONAUTICAL ENGINEERING REVIEW—DECEMBER, 


Good service 
from reamers 


Information supplied by an Industrial Publication 


There are two operational factors that have more 
to do with the life and efficiency of reamers 
than may be generally known. One is the matter 
of feeds and speeds; the other, the condition of 
the hole. 

As to the former—with due regard to machine 
set-up, required finish, and part design—in 
general, reamer speeds should be from 60 to 70% 
of drilling speeds, and feeds should be two to 
three times faster. 

The amount of stock left in the hole has con- 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 


siderable effect on reamer life. If there is insuffi- 
cient stock, the reamer will tend to bind instead 
of cutting. This is also true with bell mouthed 
holes, caused by faulty drilling, or drilling without 
a guide bushing. 

For efficient reaming in ferrous metals 1/64 inch 
of stock should be left on holes up to 1/2 inch 
diameter, and 1/32 inch left in holes of greater 
diameter. A smaller amount of stock may be left 
in softer metals. The correct amount in individual 
cases can be determined by experiment. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED® 
FERROMOLYBDENUMe“CALCIUM MOLYBDATE” 
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The Engine Indicator, by Kalman 
J. DeJuhasz; Instruments Publish- 
ing Company, New York, 1934; 243 


pages. 

The design, theory, and special 
applications of engine indicators are 
covered in this textbook. 


Destruction of an Army, British 
Ministry of Information; His Ma- 
jesty’s Stationery Office, London, 
1941; 63 pages. 

An official account of the first cam- 
paign in Libya, dealing with the pe- 
riod from September, 1940, through 
February, 1941. 


Front Line, 1940-41, British Minis- 
try of Information; His Majesty’s 
Stationery Office, London, 1942; 161 
pages, 2s. 

Issued for the Ministry of Home 
Security, this is the story of the part 
played by civilians and civil organiza- 
tions in the defense of Britain during 
1940 through 1941. 


Transport Goes to War, British 
Ministry of Information; His Ma- 
jesty’s Stationery Office, London, 
1942; 81 pages, 1s. 

The roles of the various British 
transport services in the enactment 
of the war are dramatized in this book- 
let issued for the Ministry of War 
Transport. Accomplishments of boat, 
train, and motor vehicle facilities 
are traced from 1939 through 1942. 


Wings Above the Claypan, by 
Arthur W. Upfield; Doubleday, 
Doran & Company, Garden City, 
N.Y., 1943; 280 pages, $2.00. 

A mystery novel with an Australian 
locale. 


The Saga of “San Demetrio,” by 
F. Tennyson Jesse; His Majesty’s 
Stationery Office, London, 1942; 64 
pages, 6d. 

Typifying the heroism of the British 
Merchant Service and the winning 
fight its men are waging in the Battle 
of the Atlantic, the story of one motor 
vessel’s eventful voyage is told. 


The Story of the British Colonial 
Empire, by Douglas Woodruff; His 
Majesty’s Stationery Office, London, 
1939; 151 pages, 2s. 6d. 

A study of British Colonial mar- 
kets, showing how the various colo- 
nies and protectorates are economically 
mterdependent. The book touches 
upon future prospect, as well as past 
and present activities, and the in- 
fluence of Great Britain upon the 
economic and consequent social de- 


velopment of these territories is indi- 
cated. 


Aircraft Template Development; 
Aero Publishers, Glendale, Calif., 
1942; 306 pages, $4.00. 


BOOKS 


Library Accessions 


Presenting all the principles in- 
volved, this is a technical text on the 
development and production of air- 
craft templates and their practical 
application in the aircraft factory. 


Introduction to Naval Architecture, 
by John P. Comstock; Simmons- 
Boardman Publishing Corporation, 
New York, 1942; 209 pages, $4.00. 

Written to acquaint the student 
with the fundamentals of theoretic 
naval architecture, this book explains 
how they are interrelated and how 
they are progressively applied in the 
design of a ship. The information is 
substantially that given in the hull- 
drawing apprentices’ course at the 
shipyard of the Newport News Ship- 
building and Dry Dock Com- 
pany. 


Thumbs Up, by Rutherford G. 
Montgomery; David McKay Com- 
pany, Philadelphia, 1942; 256 pages, 
$2.00. 


An adventure story telling how a 
group of flying Marines helped defend 
Paris Island and then got away in 
time to participate in the air action 
over the Philippines. 


Flying Grandma, by Maude Squire 
Rufus; University Lithoprinters, 
Ypsilanti, Mich., 1942; 168 pages, 
$1.50. 

An aviatrix, who learned to fly at 
an age when women used to become 
resigned to the rocking chair, tells of 
her travels. 


We Speak from the Air, British 
Ministry of Information; His Ma- 
jesty’s Stationery Office, London, 
1942; 72 pages, 6d. 

A compilation of broadcasts made 
by the Royal Air Force. As narrated 
by participators, 23 exploits of differ- 
ent pilots and their air crews are re- 
lated. 


Parachute Corps; British Informa- 
tion Services, New York, 1942; 23 
pages, free. 

The personnel and training of the 
British Parachute Corps are described 
in an illustrated booklet published 
by the British Information Serv- 
ices. 


Sky Freighter, by Howard M. 
Brier; Random House, New York, 
1942; 277 pages, $2.00. 

Written for older boys, this is a 
tale of bush pilots who fly freight to 
the radium mines of northern Canada. 
Its hero, Barry Martin, has appeared 
> previous books by the same au- 
thor. 


Kent’s Mechanical Engineers’ 
Handbook; Design, Shop Practice, 
llth Edition, rewritten by Robert 


Thurston Kent; John Wiley & Sons, 


Ine., New York, 1938; 
$5.00. 

The eleventh edition of a standard 
work on design and shop practice was 
rewritten to conform with new engi- 
neering developments and improve- 
ments and to omit data that have be- 
come obsolete. The revisions have 
been prepared with the collaboration 
of a staff of engineering specialists 
who assisted the editor-in-chief. 


1 volume, 


Air Workers Today, by Alice V. 
Keliher; Harper & Brothers, New 
York, 1942; 56 pages, $1.00. 

One of the “picture fact” series, this 
book presents elementary descriptions 
of the work involved in different avia- 
tion jobs. It depicts workers in the 
air, workers on the ground, those who 
work for the air lines, those who 
work for the U.S. civil air services, 
and the aircraft workers in the armed 
forces. It also tells how students are 
trained to become members of air and 
ground crews or for production and 
transport jobs. 


Model Planes for Beginners, by 
H. H. Gilmore; Harper & Brothers, 
New York, 1942; 94 pages, $1.25. 

Instructions are given for building 
solid models of ten well-known war- 
planes. In addition, some facts are 
included on the principles of flight, 
the history of flying, and the U.S. air 
services. The planes are: Bell Aira- 
cobra P-39, Curtiss P-40, Grumman 
F4F-3, Brewster FxA-3, Vought-Si- 
korsky SB2U-3, Supermarine Spitfire, 
Hawker Hurricane, Junkers Stuka, 
Zero, and Boeing B-17. 


Flying Made Easy, by E. W. Stitt; 
Karl Ort, York, Pa., 1939; 31 pages, 
$0.25. 

The primary principles of learning 
to fly are outlined in this pamphlet 
designed to supplement personal in- 
struction. 


Suggested Plan for Organization 
and Operating a Laboratory Course 
in Inspection Practice for Aircraft 
Manufacture; prepared at National 
Defense Curriculum Laboratory, Cor- 
nell University, Ithaca, N.Y., 1942; 
118 pages. 

This monograph instructs the in- 
dustrial or technical educator how to 
organize and operate a training pro- 
gram for inspectors in the aircraft 
manufacturing industry. It is built 
around the course outlined in three 
work manuals published by the Uni- 
versity of the State of New York. 


Suggested Laboratory Course, In- 
spection Practice, Aircraft Manufac- 
ture, Unit A, University of the State 
of New York, Albany, N.Y., 1941; 
157 pages. 

The first of three manuals, this 
course covers pre-employment train- 


ing for inspectors of materials, parts, of New York, Albany, N.Y., 1942; 


and assemblies used in aircraft manu- 83 pages. 

facture, including instruction in the The second of three unit courses for 
use and application of precision meas- the training of inspectors for the air- 
uring instruments. It is intended to craft manufacturing industry deals 
impart to the trainee an understand- with receiving inspection, inspection 
ing of many precision-measuring in- of welds and rivets, and inspection of 
struments used for inspection prac- simple detail sheet metal parts and 
tices, the checking of various aspects subassemblies. 

of materials and assemblies, and the : 

procedures followed generally by in- Think for Yourself, A Handbook of 
spectors in aircraft plants. Training in Initiative and Intelligence 


for the Fighting Services; Long- 
mans, Green and Co., New York, 

Suggested Laboratory Course, In- 1942; 60 pages, $0.40. 
spection Practice, Aircraft Manufac- A handbook of training in initiative 
ture, Unit B, University of the State and intelligence for the fighting serv- 
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ices. The four sections of the book- 
let are headed: The Expression of 
Ideas; Observation and Memory; 
Exercises Based on Military Training: 
and General Intelligence Training, 


Aircraft Engine R-1820, Instruction 
Manual, February 1942; Training 
Section, Middletown Air Depot, Mid- 
dletown, Pa., 1942; 1 volume. 

A compilation of loose-leaf instrue- 
tion sheets on the overhaul of engine 
R-1820. Job, operation, and informa- 
tion sheets are included in the ma- 
terial, prepared by the Division of 
Industrial Education of the Penn- 
sylvania Department of Public In- 
struction and the U.S. Army Air 
Corps Middletown Air Depot with 
the cooperation of the Derry Town- 
ship Public Schools and the Federal 
Security Agency, U.S. Office of Educa- 
tion. 


Aircraft Fuselage Accessories, In- 
struction Manual, February 1942; 
Training Section, Middletown Air 
Depot, Middletown, Pa., 1942, £ 
volume. 

The instruction sheets in this loose- 
leaf manual refer to the fuselage ac- 
cessories of airplanes designated P- 
40E, B-18A, and BC-1A and were 
prepared by the Division of Industrial 
Education of the Pennsylvania De- 
partment of Public Instruction and 
the U.S. Army Air Corps Middletown 
Air Depot, with the cooperation of 
the Derry Township Public Schools 
and the Federal Security Agency, 
U.S. Office of Education. 


Practical Flying and Meteorology, 
by Frank W. Wead and James Ross 
Allen; International Textbook Com- 
pany, Scranton, Pa., 1934-1941; I 
volume, $2.35. 

A textbook containing separate sec- 
tions on the fundamentals of flying 
and elementary flight maneuvers, 
more advanced maneuvers, meteorol- 
ogy, and air navigation. 


Manual for Air Raid Warden In- 
structors, compiled by June C. Spen- 
cer; The Davis Press, Inc., Worces- 
ter, Mass., 1942; 128 pages, $1.20. 

A manual for instructing air-raid 
wardens in their duties and the ele- 
ments of civilian defense presented in 
loose-leaf form. 


Palaces on Monday, by Marjorie 
Fischer; Random House, New York, 
1936; 220 pages, $2.00. 

A story about the experiences of 
two American children in Russia. 


Aviation Engines, Book II, by I.C.S. 
Staff, E. L. Eveleth, E. H. Fenn, and 
Daniel J. Brimm, Jr.; International 
Textbook Company, Scranton, Pa., 
1940; various paging, $2.75. 

Book II in a series of texts on air- 
plane engines deals with aviation- 
engine carburetors, elementary princi- 
ples of electricity, and aviation-engine 
ignition. 
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N the instrument and gauge lines of 
the Boeing Flying Fortress...and on 
medium pressure hydraulic lines also... 
Resistoflex hose, with its inner core of 


withstands heavy shock loads . . 
affected by vibration and constant flexing. 

Hose assemblies are supplied in standard 
diameters and lengths for instrument and 


medium hydraulic lines, in conformity with 
applicable Army and Navy specifications. 

For full details, write for the Resistoflex 
Aircraft Catalog. 


n In- COMPAR, provides freedom from the danger 
Spen- of collapsing, gumming or internal erosion. 
7 COMPAR, the unique elastic plastic, is 
r-raid 
e ele- 
ed in 


GLOVES PROTECT BOTH 
SKIN AND METAL 


Safeguards against dermatitis for the worker 
—protection against damage to metal parts 
— Resistoflex Dual-Purpose Industrial Gloves 
give both. Made of COMPAR, the same 
elastic plastic that gives Resistoflex hose its 
unique properties, these gloves are impervious 
to organic solvents. Containing no sulphur, 
they will not tarnish highly polished metal 
parts, are ideal for delicate inspection work. 
Write for full details. 


produced in many formulations, each de- 
signed for the specific job. In Resistoflex 
aircraft hose assemblies, it is formulated 
for complete immunity to oils, hydraulic 
fluids, gasoline, fuel blends...even those con- 
ala taining the highest percentage of aromatics. 
York, In addition, the smooth surface of 
COMPAR aids in reducing turbulence and 
os of skin friction to a minimum. 
i. Though lighter than other lines of similar 
construction, Resistoflex aircraft hose pro- 
I.C.S. vides great strength and toughness . . . 


l, and 


tional 


RESISTOFLEX 


rior LOW AND MEDIUM PRESSURE INSTRUMENT, HYDRAULIC AND VACUUM HOSE ASSEMBLIES — MANOMETER TUBING, DIPPED AND MOLDED SPECIALTIES. 


RESISTOFLEX CORPORATION, BELLEVILLE, NEW JERSEY 
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Services 
of the 


Aeronautical Archives 
of the 


Institute of the Aeronautical Sciences 


The services of the Acronautical Archives are available 
to all members of the Institute, to Corporate Members, to 
advertisers in the AERONAUTICAL ENGINEERING REVIEW 
and, under usual library limitations, to the public. Four 
specialized services are available. 


The Paul Kollsman Library 


This lending library service makes available, withour 
charge, the latest and more important aeronautical books. 

As far as the facilities permit, any person in the United 
States over 18 years of age who can furnish references that 
certify to his or her responsibility may become a member of 
the library. 

Members may request the loan of any acronautical or 
technical book they wish to borrow. Through an ex- 
change agreement with the Engineering Societies Library, 
any book on general engineering may be borrowed from its 
great collection of over 160,000 volumes. 

A photostating service is available at usual library rates. 

Applications for membership in the library and further 
information will be sent on request. 


The Burden Reference Library 


This reference library contains over 14,000 aeronautical 
books, magazines, pamphlets, photographs, reports, and 
clippings gathered from world-wide sources and is one of 
the most complete aeronautical libraries in the world. 
Material from this library is not available for loan but may 
be used for reference purposes at the Acronautical Archives. 


The Pacific Aeronautical Library 


6715 Hollywood Boulevard 
Hollywood, California 


Established in cooperation with the aircraft companies 
the library serves. The leading aircraft companies in or 
near Los Angeles participate in its support and operation 

This service library for aeronautical research is available 
to the public for reading privileges. Source material in- 


INSTITUTE OF THE AERONAUTICAL SCIENCES 


cludes aerodynamic and structural research reports, as well 
as books on drafting, production methods, history, and al- 
lied sciences. It furnishes books, periodicals, and pamphlet 
material to the participating aircraft companies to supple- 
ment their engineering libraries. 


The Aeronautical Archives 
Technical Information Service 


This service has experienced personnel under the super- 
vision of trained aeronautical engineers to compile any in- 
formation desired. The services range from listing special- 
ized reference books to the preparation of exhaustive 
bibliographies, digesting of reports, and general surveys of 
any acronautical subject. Some of the available services 
are: 


Bibliographies on any aeronautical subject. 

Reports on any acronautical subject. 

Digests of aeronautical books, papers, periodicals, and refer- 
ences. 

Translations. 

Engineering investigations of special aeronautical subjects. 

Biographies of individuals engaged in aeronautics. 

Photostats of any acronautical or general engineering mate- 
rial. 

Microfilms made on special order. 

Photographs made from the Institute's photographic collec- 
tion. 

Drawings and tracings made. 


In addition to the services mentioned any commission 
which comes within the scope of the Service will be ac- 
cepted. Special arrangements may be made for work re- 
quiring several weeks or months. 

Translators are available for accurate transcriptions of all 
foreign language data. Translations are carefully edited 
by trained engineers. 

Reproductions of any material in the Aeronautical Ar- 
chives of the Institute may be ordered at standard photostat 
rates. 


1505 RCA BUILDING WEST 


30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 
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Two separate 

control systems 
for additional 

safety in combat 


| 


Electric governors for 
maximum reliability under 
all-climate operation. 


til 
® Precise automatic 
reli a multi-engine synchro- 
nization with optional 


manual control 
of individual 


electrical 


No other source of power equals electricity in 
flexibility of application and control. Whether to speed 


a train or battleship, or to run a simple household appliance, electricity is 
Unlimited range 


accepted as a dependable source of energy under all conditions of blade angles 
of temperature and climate. In an aircraft propeller, electric control rn 


control from 


presents a minimum of weight and distance problems, and precise governing faker 
and synchronization are readily incorporated. The selection of the prise 
electric principle in the original basic propeller design was made 

with a view to future requirements beyond the needs of simple 

pitch change. The range of its application continually 

expands as electric control makes possible new developments 


in propeller design and operation. 
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As we edge into the age of flight after 
Victory, civilian aircraft sales will depend 
on low first cost—light weight——economy 


of operation — safety. 


That's why plywood planes are import- 
ant to your postwar plans. And why 
you should get acquainted with Roddis 
Aircraft Plywood and Roddis men Now. 


The testimonials to back up tomorrow's 
sales story are being written today by 
rugged combat planes and gliders 
made of Roddis Aircraft Plywood—slug- 
ging it out with the enemy. Yes— ask 
the men who fly them as well as the 
men who build them, how Roddis rates 


in the aircraft plywood industry. 


Roddis men who have assisted many 
plane manufacturers to successfully 
apply Roddis aircraft plywood to 
combat designs are available for con- 
sultation regarding post war planes. 
They are stationed at our ware- 
houses shown at the right. We suggest 


you get acquainted with them now. 


RODDIS LUMBER 
& VENEER CO. 


MARSHFIELD, WISCONSIN 


RODDIS PLYWOOD AND 
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RODDIS COMPA 
1435 W. 37th St., Chicas 9, 
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R AND VENEE 
4601 W. State St., 
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R AND VENEE 
729 Southwest Bivd., 


RODDIS PLYWO 
OD 
15 Carleton 


y 8, Mo. 


COMPANY 
Cambridge 42, Mass. 
ODDIS PLYWOOD 
AND 
515 W. 36th St., New Yonee 


RODDIS LUMBER AND VENEE 
2615 Latimer Street, 


OMPANY, INC 
y 18, N. Y, 


R CO. OF MIS 
Dallas, Texas 
IS Lu 
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RODDIS PANEL A 
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... and drive even harder on the pay-roll savings plan!” 


Make War Bonds the Christmas Order of the Day. 
Urge your workers to make their personal Christmas 
gifts in the form of War Bonds—and practice what you 
preach! Make this a 100% War Bond Christmas—to 
insure future Yuletides of peace and prosperity. 


Make up your own posters to spread the ‘‘War Bonds 
for Christmas” story across your plant. Tell the story 
again and again on bulletin boards, in your plant maga- 
zine, and on pay envelope stuffers. 


But don’t forget your basic, all-important Pay-Roll 
Savings Plan. How’s it going, these days? Perhaps it 
needs a bit of stoking-up right this very minute, to 
hold its full head of steam against the competitive de- 
mands of the holiday season. 


Well, you’re the man to stoke it! You can’t ex- 
pect it to keep running indefinitely on last summer’s 
enthusiasm. See to it that your participation percent- 
ages, and your deduction percentages, both end up the 
year at new levels. 


Every month, now your Pay-Roll Savings ought to 
run well ahead of the preceding month. For so many 
families that formerly depended on the earnings 
of a single worker, now enjoy the combined earn- 
ings of several. Such family incomes are doubled, 
trebled, even multiplied many times. 


Now’s the time to turn as much as possible of these 
increased earnings into War Bonds—War Bonds for 
Christmas . . . and War Bonds the whole year ’round! 


GIVE THE PRESENT WITH A FUTURE—WAR BONDS! 


This space contributed to Victory by AERONAUTICAL ENGINEERING REVIEW 


This advertisement prepared under the auspices of the United States Treasury Department and the War Advertising Council 
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BENDIX* LANDING GEAR — Bendix 
Pneudraulic Shock Struts, Bendix Airplane 
Wheels, Airplane Brakes, Hydraulic Master 
Cylinders, Pilot Seats and Power Brake Valves 
are important members of ° The Invisible Crew* 
of precision equipment which more than 30 
Bendix plants are speeding to world battle fronts. 


The HEMLEAT S 


aon 


Pueudradlic’ Struts 
Protect Plane and Pilot! 


Whether it is the deck of a flat-top or a front line jungle clearing, the 
Navy’s new Grumman “Hellcat” fighter plane can land safely because 
of Bendix-Pneudraulic Struts. These precision-built “land legs” com- 
bine maximum strength with light weight. They (not the plane) take 
the shock of the first contact of the wheels with the ground. Their 
hydraulic cylinders cushion the impact and help to make the “Hell- 
cat” one of the “sweetest planes to handle” the Navy airmen have had. 

Bendix* Landing Gear is outstanding for its rugged strength, pre- 


cision and simplicity which makes its advantages readily available to 


all types of aircraft. 


*Trademarks of Bendix Aviation Corporation 


BENDIX PRODUCTS. DIVISION 
BENDIX AVIATION CORPORATION 
SOUTH ‘BEND, INDIANA 
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Postwar Predictions and Plans 


We Do Some Crystal Gazing. Don 
Black. Some ideas of Arthur E. Ray- 
mond, the Engineering Vice-President 
of Douglas Aircraft, on the types of 
aircraft which will be used after the 
war are followed by assurances to the 
Douglas employees that every effort 
will be made to maintain the employ- 
ment level at that time. The postwar 
transport airplane envisioned by the 
Vice-President is reported to be a 150,- 
000-lb., four-engined plane carrying 
about 100 passengers and 20,000 lbs. 
of cargo, cruising at 250 m.p.h., and fly- 
ing at 20,000 ft. 

In the latter part of the article meth- 
ods by which Douglas expects to provide 
a maximum of employment for every 
technically qualified employee are in- 
dicated. The conversion of war cargo 
planes to air-line standards of comfort, 
the provision of planes for a postwar 
military air force, and the diversifica- 
tion of products manufactured by the 
company are among the ways sug- 
gested. Douglas Airview, October, 
1943. 

Mechanical Engineering Annual 


The 33rd annual volume of the 
AS.M.E. Catalogue and Directory has 
been issued. In addition to the usual 
descriptive information found in a book 
of its type, this catalogue classifies the 
products of approximately 4,000 manu- 
facturers, indicating the market source 
of nearly all the items needed by me- 
chanical engineers in their work. It is 
planned to be an accurate and com- 
prehensive guide, giving engineers un- 
restricted access to the markets that 
supply machines, tools, and materials. 

The new volume contains a greater 
number of catalogue descriptions than 
its predecessors. The classification of 
products made in this country is ex- 
panded and revised up to the latest 
ee. The descriptions are furnished 

y the respective manufacturers rather 
than by the publisher. 

The book is divided into four main 
sections. The catalogue section con- 
tains descriptions of items used by 
industry in manufacturing its products 
and in maintaining its plants. It is 
arranged in alphabetical order with the 
exception of some variations caused by 
make-up problems. The directory sec- 
tion indicates the source of equipment, 
Machinery, and supplies, with particu- 

ars in numerous instances. It is de- 
signed to give a practically complete 
index to firms serving in the field. An 
alphabetical list of trade names sup- 


ouse Organs 


and Catalogues 


plied by the particular firms comprises 
the third section, and an insert cata- 
logue of 16 pages makes up the fourth 
section, giving information about A.S.- 
M.E. codes, standards, periodicals, and 
other publications of the Society. 
American Society of Mechanical En- 
gineers. 


Plastic Materials and Research 


New Materials Plus Research Equals 
Better Planes. Clem G. Trimbach. 
Outlining the development of plastic 
applications for aircraft, the writer 
indicates future trends in this field. In 
addition to relating the economies in 
weight and cost which can be affected 
through the use of plastics, he describes 
the function of an aviation research 
laboratory. This is said to be: first, 
the full investigation of materials and 
the means of their fabrication to provide 
an up-to-the-minute fund of informa- 
tion for the design engineers; and, sec- 
ond, the development of typical applica- 
tions of the various plastics so that 
future uses become apparent. Curtiss 
Fly Leaf, July-August, 1943. 


Aircraft Instruments Manual 


A set of six loose-leaf books on air- 
craft instruments, parts, tools, and 
equipment has been issued. Three of 
the manuals cover installations and 
maintenance, test procedures, and over- 
haul. Catalogues list and describe air- 
craft instruments, parts, and test tools 
and equipment. These books are ar- 
ranged with index tabs for quick 
reference and, being in loose-leaf form, 
permit new material to be added as 
issued. Eclipse-Pioneer Division, Bendix 
Avvation Corporation. 


Preparatory Factory Training 
Preface to the Plant. An outline of 
the Boeing induction training program, 
as carried on by the Ranier school. It 


is related how neophyte mechanics,, 


buckers, electricians, and inspectors 
are trained in their duties and familiar- 
ized with their tools according to a 
curriculum patterned on the Boeing 
factory shop setup. Advantages of this 
plan to the production schedule are 
cited. Boeing News, October, 1943. 


Aircraft Control Equipment 


Information on electrical and mechan- 
ical equipment for the precision control 
of aircraft mechanisms has been pub- 
lished in the form of a loose-leaf cata- 
logue. 

161 


Various types of compact, lightweight 
electric motors with clutches and brakes 
are described. The specifications of 
these motors are listed and eharts show 
their performance characteristics. Lin- 
ear actuators for positioning aircraft 
controls also are described. Lear Avia, 
Inc., Piqua, O. 


Elastoplastic for Rubber 
Replacement Program 


Marvinol. The composition, char- 
acteristics, and applications of marvinol, 
an elastoplastic developed by The Glenn 
L. Martin Plastics Research Laboratory, 
are described. Details are also given on 
its fabrication and processing. Al- 
though it is neither a synthetic rubber 
nor a rubber substitute, Marvinol is 
claimed to be suitable for many prod- 
ucts previously made of rubber. It is 
recommended by the makers for auto- 
mobile inner tubes, surgeon’s gloves, and 
other war articles. Qualities that are 
said to make the product nonporous and 
100 per cent reclaimable give it addi- 
tional advantages to natural rubber. A 
vinyl plastic, its basic ingredients are 
coal, limestone, salt, and water. By the 
inclusion of a special, sealed-in non- 
extractable plasticizer in the com- 
pound, this substance is able to remain 
stable at high temperatures, in strong 
sunlight, or even when in contact with 
dilute acid or alkaline solutions. The 
Martin Star, October, 1943. 


Booklet on Production Management 


Methods of improving the utilization 
of man-power resources and plant 
facilities through cooperation between 
management and labor are outlined 
in a booklet titled Production Manage- 
ment. The booklet gives a nontechnical 
explanation of the production manage- 
ment methods employed by the Bedaux 
organization which, it is stated, are in 
use in approximately 1,000 industrial 
plants in the United States and Canada. 

Sections of the pamphlet are devoted 
to work measurement and production 
control, method improvement, labor 
cost and expense control, supervision 
and indirect labor, planning and sched- 
uling, job evaluation, incentive wage 
plans, and other phases of plant opera- 
we The Bedaux Company, Inc., New 

ork. 


Review of Hydraulics 


Hydraulics—Ancient and Modern. A 
few of the applications of modern 
hydraulics are reviewed, including oper- 
ation of battleship gun turrets, bomber 
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Four-man photo template teams in 
one of the country’s biggest aircraft 
plants work with this in mind: 
More templates—more bombers. 
Spurred on by one team-record 
after another, one of the quartets 
recently hit a new high. The team 
produced 5,613 square feet of tem- 
plates in 544 hours! (Before the 
new template processes were in- 


vented it would have taken weeks. ) 


THE AMERICAN 


ROLLING MILL COMPANY 
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TUNE IN ON THIS QUARTET; 


It’s worth noticing that Armco 
Galvanized Paintcrip sheets con- 
tributed their bit to this record. 
These special bonderized sheets are 
used for the patterns. PAinTcrip’s 
durable bonderized surface takes 
and holds paint; scribed lines won’t 
smudge. And the paint does not 
peel or flake. 

Armco Paintrcrip has other ad- 


vantages in template work. It is 


smooth, flat and easy to work. Extra 
wide sheets can be obtained for 
large patterns. 

If you are making templates or 
other war products that require the 
protection of zinc plus paint, write 
to us. We'd like to tell you more 


about this original mill-bonderized 


galvanized sheet metal. The Ameri- 
can Rolling Mill Company, 3031 


Curtis Street, Middletown, Ohio. 


PHOTOW_BOEING AIRPLANE COMPANY 
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gun turrets, automatic machine tools, 
resses, and airplane control. How the 
fundamental mechanism of the hydraulic 
press is made the basis of all hydraulic 
operation is demonstrated in text and 
drawings, with details on the refine- 
ments and precision control features 
that have been added to the original 
simple hydraulic circuit. The various 
controls required for hydraulic circuits 
are divided into the following types: 
(1) pressure controls (relief valves, un- 
loading valves, reducing valves, etc.); 
(2) volume controls (adjustable flow 
control valves, ete.); (3) directional 
controls (four-way valves, servo valves, 
etc.); (4) control assemblies (reciprocat- 
ing cycle control panels, etc.). From 
this, more than 5,000 models of standard 
units have been developed and are 
capable of an infinite number of com- 
binations to provide practically any de- 
sired control. One of these controls, 
the Traverse and Feed Cycle Control 
Panel, is described, showing how it 
provides a smooth and constant feed 
rate regardless of fluctuations in work 
resistance or operating pressure. 

The article gives information on 
representative applications of various 
types of Vickers hydromotive equip- 
ment. These have many uses in general 
industry in addition to the specific ap- 
plications of hydraulic equipment in 
aircraft. Sperryscope, October, 1943. 


Compressed Gases in Aviation 


A 16-page booklet titled Winged 
Cylinders describes and illustrates ap- 
plications of compressed gases to life- 
saving aviation equipment. Informa- 
tion is given on the use of gas for in- 
flating life jackets, water wings for 
landplanes, and rubber life rafts. Emer- 
gency power actuators, vapor dilution 
systems to prevent explosions during 
combat, oxygen containers for aviators, 
and airplane fire extinguishers are de- 
scribed. Walter Kidde & Company, 
Inc., New York. 


Airliner Maintenance 


Flagships Never Grow Old. A. A. 
House. American Airlines’ maintenance 
and overhaul routines are surveyed. 


The article briefly describes the daily 
and major inspections which the com- 
pany’s planes undergo, and the overhaul 
operations that are performed after 
700, 3,000, and 4,000 hours in the air. 
Accessory maintenance procedures for 


ee comfort are also noted. 
Progress, September-October, 


Chart of Recommendations 


A new chart containing glue recom- 
mendations for U.S. Government speci- 
fications has been published. It super- 

es a previous edition issued in 
December, 1942. Casein Company of 
America, New York. 


Tool Design 
But Da Vinct Didn’t Do It! This 
article is devoted to the Tool Design 
partment of the Bell Aircraft plant 


HOUSE ORGANS 


at Marietta, Ga. Briefly indicating the 
nature of their work, it tells something 
of the duties and background of the 
men who compose the department. 
The Bellringer, November, 1943. 


Ball Bearings in the War 


To give a quick picture of the im- 
portance of ball bearings in mechanized 
warfare, a booklet, illustrated with 
various types of ball bearings used in 
aircraft, tanks, trucks, ships, etc., has 
been issued. These bearings range in 
size from those a little larger than the 
head of a common pin for the pivots of 
aircraft instruments to the 33-lb. dif- 
ferential bearings of medium tanks and 
include such installations as 61 bearings 
in the Norden Bombsight and 3,469 in 
the M-1 seacoast computer for direct- 
ing the fire of the largest coast-defense 


guns. 

The booklet also illustrates the di- 
vision’s pioneer products, such as the 
bicycle coaster brake, the Yellow Taxi- 
cab, the Rockwell hardness tester, 
automobile engines with cylinders cast 
in block, bearings with their own oil- 
circulating system, and others. New 
Departure Division, General Motors Cor- 
poration. 


Miniature Plant 


Your Move. Helen Call. A descrip- 
tion of the scaled-down board and 
miniature models by which Boeing’s 
plant-planning engineers try out factory 
arrangements before shifting machinery, 
equipment, and power facilities. In 
depicting the experimental operations, 
the article also notes the functions of the 
plant-planning department. Boeing 
News, October, 1943. 


Prefabricated Film Insignia 


An eight-page brochure describes Di- 
Noc prefabricated film insignia and 
their applications. The principles of the 
transferring process are explained and 
its advantages are cited. Information 
on the company and its facilities is also 
given. Di-Noc Manufacturing Com- 
pany, Cleveland. 


More Lives Than a Cat 


New Oil From Old. Some brief data 
on Bell Aircraft’s oil-reclaiming ma- 
chine, its operation, and the purposes for 
which the recovered oil can be used. 
The machine is believed to be one of 
only two employed in aircraft produc- 
tion for the reclamation of shop and 
plane oils which meet Army specifica- 
tions on all output. Salvaging 90 per 
cent of all the oil used in the plant, it is 
credited with reclaiming 1,400 gal. of 
oil a week. Approved for all purposes 
except actual flight, it is claimed, the oil 
can be renewed ten to twelve times and 
still retain its original properties. 
The Bellringer, November, 1943. 


Warplanes 


Curtiss Achievements. A review of 
the military aircraft developed and 
manufactured by the Curtiss Airplane 
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Division since 1937. Notes are in- 
cluded on the expansion of facilities 
and the attendant problems that ac- 
companied the war production. Curtiss 
Fly Leaf, July-August, 1943. 


Sheet Metal and Machine Shop 


Training Courses 


Loose-leaf pamphlets titled Aircraft 
Sheet Metal Work—Units for Training 
and Machine Shop Practice—Units for 
Training contain information on which 
are being based certain phases of 
employee training. The publications 
are intended to provide selected persons 
with essential basic knowledge and 
skill for prescribed units of sheet metal 
and machine-shop work. Higgins Air- 
craft Inc., New Orleans. 


Aircraft-Engine Instruction Book 


An instruction book on the Ranger 6- 
440C aircraft engine has been prepared 
for the purpose of acquainting operating 
and maintenance personnel with the 
main technical features of the engine. 
Written in simple language, this hand- 
book is intended to cover all important 
points of construction and the most 
commonly encountered maintenance 
questions. Ranger Aircraft Engines 
Division, Fairchild Engine and Air- 
plane Corporation. 


Aircraft Camera Mounts 


A booklet on vibration-controlled 
aircraft camera mounts has been pub- 
lished. These camera mounts are de- 
signed to eliminate vibration in order 
that critically sharp aerial photographs 
may be obtained. An outline is given 
of the basic principle on which the 
mounts are designed. Data, descrip- 
tions, and illustrations of the camera 
mounts used by the Army and the Navy 
air forces are furnished. Robinson 
Aviation, Inc., New York. 


Aircraft Bearings 


Anti-Friction Bearings for Military 
Airplanes: Part I, Capt. Joseph P. 
Vidosic. The attributes of antifriction 
bearings for satisfactory performance 
for military airplanes are specified, 
and their general applications are shown 
to exist in the power plant, propeller, 
landing gear, flight controls, armament 
equipment, and instruments. Four 
general types of antifriction bearings 
are defined as precision ball bearings, 
roller bearings, needle bearings, and 
unground ball bearings. Specific in- 
formation is given on the uses of preci- 
sion ball and roller bearings in aircraft 
engines and airplane components, as 
well as on the Army Air Forces’ pro- 
curement requirement for this type of 
material. The methods followed in 
testing precision bearings are detailed, 
and reference is made to the Army- 
Navy aeronautical specifications and 
standards now governing the use of these 
products and to new specifications that 
are being prepared. The methods of 
packaging precision bearings to assure 
their arrival in good condition at points 


\ 
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NIONAIR currently manufactures a full line of 

JUNCTION BOX ASSEMBLIES for the Aircraft 
Industry. The unit pictured is a Test Stick Control, 
completely wired, ready for installation. 


The most important single factor that has influenced 
Aircraft Manufacturers to place these Assemblies with 
us is UNIONAIR’S insistence on its complete respon- 
sibility for their production. 


Junction Box Assemblies — Hydraulic Fittings 
Conduit Fittings — Junction Boxes 


UNION AIRCRAFT PRODUCTS CORP., NEW YORE 


of consumption are included. It jg 
noted that certain grades of steel are 
found satisfactory, although the spegj. 
fications do not call for any particular 
materials. The requirement for lubri- 
cation of bearings is also given. The 
Bearing Engineer, August, 1943. 


Assembly of Wiring Units 


Bell’s Electrifiers. The duties of the 
Electrical Assembly Department of 
Bell Aircraft Corporation are delineated, 
Their production-line methods of as- 
sembling the wiring units of the Aira- 
cobra are exemplified by brief descrip- 
tions of the multiple plug holder, radio 
harness, and main instrument-panel 
assembly. It is reported that practically 
every operation, from cutting the 
electrical wire from the big spools to 
completing the instrument panels, is 
performed by women. The Bellringer, 
November, 1943. 


Production Illustrations 


“Profusely Illustrated.”” The purpose 
of production illustrations is explained 
and their usefulness stressed. Among 
the examples illustrating the application 
of these perspective drawings to air- 
craft production are as aids to assembly, 
tool checks, and location guides. Boeing 
News, October, 1943. 


Maintenance for Transport Planes 


Servicing the C-46. In a summary of 
the problems involved in servicing the 
C-46 Curtiss Commando, the problem 
of educating operating personnel is 
given the greatest consideration. The 
purpose and curriculum of the Service 
Training School, where shop mechanics 
are trained to become field service 
representatives, are outlined. It is 
reported that this school requires four 
months of training, of which one- 
fourth is technical classwork and three- 
fourths practical work in the shops and 
on mock-ups. Upon completion of 
their technical training in the school, 
the men are assigned as junior repre- 
sentatives for additional training under 
actual conditions. Supervised by a 
senior representative in field service, 
they are taught how to do liaison work, 
make reports, and expedite special 
programs. When duly qualified, they 
in turn become senior representatives. 
Curtiss Fly Leaf, July-August, 1943. 


Catalogue of Drum Controllers 


A catalogue has been published con- 
taining information on multispeed drum 
controllers for machines operated by 
motors ranging up to 10 hp. 

This catalogue lists over 200 different 
controllers and contains descriptions, 
wiring diagrams, and dimensional draw- 
ings. Furnas Electric Company, Batavia, 
Ill. 


Air School 


In Two Wars. David C. Leavell. 
Some notes on Hicks Field at Fort 
Worth, Tex., describe the purposes for 
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For Aircraft Electrical Devices 


study these features of CHASE 
TELLURIUM 
COPPER 


1. Machinability. Containing a small 
amount of tellurium, this new alloy cuts prac- 
tically as easily as free cutting brass. It can be 
machined with the same tooling and settings. 


2. F orgeability. Tellurium, unlike lead, 
has no harmful effect on the hot working prop- 
erties of copper. Tellurium Copper hot forges 
readily...can be easily cold worked also. 


3. Conductivity. Tellurium Copper has 
an average electrical conductivity of 90% 
I. A.C.S.—far surpassing in this respect any 


of the other free cutting copper alloys. 
CHASE 6 y 


Wit this unique combination of features, | applications— particularly where close tol- 
Chase Tellurium Copper offers outstanding _ erances are called for. 
advantages for the manufacture of contact Full information on this unusual alloy is 


pins and other electrical parts for aircraft available on request. 


CHASE BRASS & COPPER CO. Incorporated, WATERBURY, CONNECTICUT 


Subsidiary of Kennecott Copper Corporation 


SEATTLE ALBANY 
MINNEAPOLIS — BOSTON 
MAWAUKEE er 
PROVIDENCE 
ChicaGo Z NEW YORK 
AN FRANCISCO \ SALES SERVICE— NEWARK 
KANSAS CITY, AND * WASHINGTON 
- Louls WAREHOUSE STOCKS PITTSBURGH 
LOS ANGELES . BALTIMORE 
Ss, CLEVELAND 

NEW ORLEANS INDIANAPOLIS 
HOUSTON % Indicates Sales Office Only 
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THE BG 


SPARK PLUG 
TEST SET 


Tests The Electrical Security of Spark Plugs. 

Uses High Voltage Bridge Circuit. 

Operates from a 110 Volt, 60 Cycle AC Source. 

Also Furnished for Operation on Other AC Voltages. 
Requires Only a Supply of Dry Gas. 


(Carbon Dioxide or Nitrogen) 
Set Includes Pressure Regulator. 


Model M-591 AC 110V-60 Cycle Model M-600 AC 220V-60 Cycle 
Model M-601 AC 110V-25 Cycle 


THE BS CORPORATION 


_136 WEST 52nd STREET, NEW YORK 19, N. Y. 


Contractors to \ the United States Army, Navy and Coast Guard and Aircraft Engine Builders 
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which it has been used in the first World 
War and the second. In 1918 aerial 
guunery and aerial photography schools 
were located at Hicks; in this war it 
gerves aS a primary school for the 
Army Air Forces Training Command. 
Several famous alumni of the old 
school are named. The Pegasus, 
November, 1943. 


Relay Types and Their Applications 


Bulletin 09112 provides a quick 
reference to standard relay types. 
Thumbnail descriptions suggest applica- 
tions and give contact ratings and 
combinations, power requirements, size, 
and weight of 17 types of relays used in 
aircraft, radio, Signal Corps, and general 
industrial applications. A short ex- 
planation of two popular time-delay 
methods is also included. Another 
section tells about the new lightweight 
solenoids giving plunger stroke, lift, and 
power requirements for eight standard 
types of intermittent and continuous 
duty a.c. and d.c. solenoids. Guardian 
Electric Manufacturing Company, Chi- 
ago. 


History of an Aviation Company 


Yesterday’s “Touch of Tomorrow.” 
Richard H. Depew, Jr. Beginning of a 
series of articles about the history and 
development of the Fairchild Engine 
and Airplane Corporation written from 
the recollections of an aviation pioneer. 
The initial article not only reviews 
Sherman Fairchild’s early experiments 
in aerial photography, the formation 
and activities of the Fairchild Aerial 
Camera Corporation, and the work of 
Fairchild Aerial Surveys but also re- 
lates how the aerial photography and 
mapping led to the building of an air- 
plane that complied with aerial-survey 
specifications. It is reported that the 
plans for the first Fairchild plane, the 
FC-1, incorporated a number of air- 
plane innovations making it the first 
cabin monoplane with the pilot and 
controls inside the cabin and the first 
plane with folding wings, slots and flaps, 
springs and oleo landing gear, and 
built-in stability characteristics. In 
his notes Mr. Depew touches on his 
own association with the company’s 
early days and that of other known 
figures in the aviation industry. The 
Pegasus, November, 1943. 


Hydraulic Fuses 


Hydraulic fuses of the quantity- 
Measuring type are described in a 4- 
page folder that explains how the fuse 
works and how it is installed. A dia- 
gram of a typical hydraulic system 
shows the location of these fuses, and 
another drawing covers the dimensions 
and outline. It is stated that the fuse 
acts as a safety shutoff to retain the 
hydraulic fluid in case a bullet or 
rupture should cause a break in the hy- 

aulic lines. 

The folder is arranged to be added to 
the handbook of the manufacturer’s 
Simmonds _Aerocessortes, 
ne, 


Airacobra School Schedule 


So, Yow’re a Service Trainee! Dick 
Hawkins. A survey of the classes 
through which a trainee at the Bell 
Aircraft Service Training School must 
progress. Beginning with courses in 
familiarization, shop practices, aero- 
dynamics, and rigging, the curriculum 
also includes classes in electricity, 
flight characteristics, instructional 
methods, landing gear, forms and re- 
ports, oxygen system, armament, power 
plant, and propellers—all relative to 
the Airacobra. The Bellringer, Novem- 
ber, 1943. 


Booklet on Aircraft Types 


A booklet titled Consolidated Vultee 
Planes contains information on current 
military and naval aircraft types re- 
vised to November, 1943. A general 
description of each of the present service 
aircraft types built by the company is 
given, as well as brief information on 
the performance, power plant, and 
plane dimensions. Consolidated Vultee 
Aircraft Corporation. 


S.A.E. Aeronautical Material 
Specifications 


New and revised Aeronautical Ma- 
terial Specifications have been issued 
for inclusion in  loose-leaf binders. 
These include various types of synthetic 
rubber; gaskets; aluminum sheets; 
tubing, forgings, and extrusions; cast- 
ings; rods and bars of various non- 
ferrous metals; wire; bars and forg- 
ings; and sheets, plates, tubings, and 
cotter pins of steel. An index accom- 
panies the new sheets. Society of Auto- 
motive Engineers, Inc. 


Aviation Pioneer 


Just a Wonderful Guy. William A. 
Mara. Some highlights in the aviation 
career of Edward A. Stinson are re- 
counted by his former partner. The 
incidents related tell how he invented 
the first brakes for airplane wheels, 
devised the first aircraft parking brakes, 
evolved the syjethod for coming out of a 
tailspin, inco*porated the stability prin- 
ciple in the Stinson airplane, and made 
the first nonstop night flight between 
Chicago and'New York. Plane Talk, 
November, 1943. 


TP-39 

A Cobra Built for Two. Details are 
given on the TP-39—an Airacobra built 
with an additional seat for instruction 
purposes. Space for the instructor in 
front of the standard cockpit was de- 
signed by removing the guns and can- 
non and the gun cowling, extending 
the cabin, and adding a second set of 
controls and a simplified instrument 
panel. An interphone set allows con- 
versation between the student and 
teacher. Engineering changes that 
permitted the double-seat Airacobra to 
retain the same flight characteristics 
as the production P-39 are outlined. 
The Bellringer, November, 1943. 
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Gauges and Tools 


Four separate leaflets are contained 
in one coverall folder; each of them 
describes a different phase of the com- 
pany’s services and products. The first 
is concerned with their experimental 
engineering, research, and development 
service; the second, with their standard 
gauge department, which manufactures 
a line of AGD plain and threaded, plug, 
and ring gauges. The tool division, 
devoted to the design and production 
of special gauges, jigs, and fixtures, is 
the subject of the third leaflet; and 
the machine shop for the manufacture 
of special parts, the fourth. Merz 
Engineering Company, Indianapolis. 


Air-Line Jobs 


An illustrated booklet describes the 
general types of jobs that are available 
with United Air Lines. One section 
is concerned with jobs for men; an- 
other, with jobs for women. In ad- 
dition, the pamphlet tells something 
about the company’s background and 
policies, as well as the future possi- 
bilities of air transport. To assist 
applicants, the company’s offices in 
various cities of the United States are 
listed. United Air Lines. 


Slide Films for Instruction 


A catalogue has been issued listing 
slide films and motion pictures furnished 
to aid instructors in various training 
courses. Included in the catalogue are 
lists of pictures for courses for aircraft 
mechanics, aircraft-engine mechanics, 
aviation metalsmiths, air-age physics, 
oxyacetylene welding, and pilot train- 
ing. Curtis Publishing Company, Voca- 
tional Division, Philadelphia. 


Pipe and Tube Bending 


Publication of a new handbook on 
methods and devices for bending pipes 
and tubes made of copper and its alloys 
is announced. The text includes 113 
figures and illustrations, as well as 35 
pages listing unit weights of tubes of 
different alloys with varying diameters, 
wall thicknesses, and shapes. Pertinent 
information is given on the chemical 
and physical properties of such pipe 
material. 

Among the subjects covered are hot 
and cold bending, minimum radii, 
temper, the use of mandrels of various 
types, and other essential factors. 
Bending with the use of filler materials, 
such as sand, rosin, salt, and low- 
melting-temperature alloys, is described 
and illustrated. Detailed accounts of 
methods and equipment are contained 
in step-by-step procedures for both 
smooth and wrinkle bending of large 
diameter pipe. Copper & Brass Re- 
search Association, New York. 


Wanted—A Lot of Shangri-las 


How Shall We Bomb Japan? Major 
George Fielding Eliot. An analysis of 
the most feasible approach to bombing 
Japan. The writer shows that, while 
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What? 


AN ALLOY THAT’S 


Stiess-Corosion 


Frontier ‘‘40-E’’ under 
stress shows marked 
resistance to corrosion 


Stress corrosion—the corrosive 
reaction which takes place 
when stress is applied to cer- 
tain metals in the presence of 
corrosive atmospheres—can se- 
riously impair the serviceability 
} of metal members so affected. 


RIN 


The true “measure” of a metal 
§ intended for these service con- 
ditions is not its degree of 
strength properties, but the 
natural corrosion resistance of 
the alloy itself. 


In a study of stress corrosion, 
Frontier Bronze research tested 
two bars of identical dimen- 
sions, clamped at the ends to 
develop stressed areas in the 
mid-section. One bar was an 
alloy of known high corrosion 
resistance. The other a bar of 
Frontier “40-E” Alloy. Both 
were subjected to a 5% salt 
solution for a period of 12 
weeks. The unretouched photo- 
graph (left) shows the exceptional corrosion re- 
sistance of Frontier “40-E” Alloy under stress— 
just one of the many outstanding properties of 
this new development in the aluminum alloy field. 


) Handy Alloy Data Book 


This up-to-the-minute book contains 
important metallurgical and engineer- 
ing information. Write for your free 
copy, stating your name, title, address. 


FRONTIER BRONZE CORPORATION 
NIAGARA FALLS, N. Y. 


FRONTIER_\40-E”’ 


YG REVIEW—DECEMBER, 1943 


HOW TO HEAD A RIVET 
IN PLIABLE MATERIAL — 


CHERRY BLIND RIVETS of the hollow type 
are shown above holding a rubber cleat 
to a rubber conveyor belt. Both hollow and 
self-plugging types of Cherry Rivets make ideal fasten- 
ers for pliable material because they are headed by 
means of a pulling force. There is no hammering on 
rivet heads—no bucking bar needed. 

Application is faster than with conventional rivets and 
may be done with inexperienced labor. 

There are undoubtedly many places where you too 
can use Cherry Rivets to save time, reduce costs and get 
a better job. Ideal for speeding up work on war jobs. 
Get the full story on Cherry Rivets now. 


Self-plugging type with 
brazier and countersunk 


the hard 


heads. Mandrel is puiled 
through rivet and perma- < 


nently plugs it. 


WRITE FOR HANDBOOK telling how to 
use Cherry Rivets. Address Department 
A-105, Cherry Rivet Company, 231 Winston 
Street, Los Angeles 13, California. 


Cherry Rivets, their manufacture and application are covered 
by U.S. Patents issued and pending 
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jsland bases and carrier raids may be of 

eat nuisance and diversion value to 
the Allies, continuous and effective 
bombing of Japan must come from bases 
on the mainland of Asia. Recognizing 
the considerations that eliminate the 
use of Russian bases, he examines the 
possibilities of bases on Chinese ter- 
ritory and indicates the vicinity of 
Kinhwa in the province of Chekiang as 
the most suitable location. He states 
two problems that have to be solved 
before operations from such bases can 
begin: One is to widen the area of 
Chinese-held territory around the pro- 
posed base locations; the other is to 
provide an adequate line of communica- 
tions by which the bases may be sup- 
plied in sufficient quantity. A large- 
scale campaign for the reconquest of 
Burma is designated the first step to- 
ward solving these problems. Plane 
Talk, November, 1943. 


Bomber Production 


Victory Cycle. The quantity pro- 
duction of P-47 airplanes as carried out 
at Republic’s Farmingdale plant is 
described. How production has been 
speeded by the installation of powered 
conveyer lines and the establishment 
of a cyclic system: of fabrication is out- 
lined. It is noted that the problem of 
establishing continuity of production 
is that of breaking down operations by 
volume and sequence so as to permit the 
greatest number of people to work side 
by side without interference and to per- 
form operations at the time it is easiest 
to perform them. It is said that apply- 
ing the stop-watch technique to air- 
plane-manufacturing processes does not 
make robots out of human beings but 
distributes work judiciously, eliminat- 
ing time wastage resulting from needless 
walks, waits, or mechanical operations. 
Steel Horizons, Vol. 5, No. 4. 


Alaskan Air Watch — 


Wild Life Patrol. William R. Carter. 
An account of how airplanes are uti- 
lized by the Alaska Game Commission 
in protecting wild-life resources. The 
employment of airplane pilots as agents 
of the Commission is reported to result 
in the most efficient and economic 
method of enforcing trapping laws, mak- 
ing surveys, etc. Services of a vital 
nature, additional to their regular jobs, 
which are performed by the flying agents 
for people living in sparsely populated 
areas are depicted. Foreseeing the 
extension of the Commission’s air 
activities, the writer states that the 
Planting of fish and small game by 
plane is contemplated and that air 
patrols will also be used in the future 
for spotting beaver dams in salmon- 
spawning streams. The service is also 
credited with having laid the ground- 
work for knowledge now being used 
by military and naval air units in 
Alaska, The Pegasus, November, 1943. 


Coils and Transformers 


A catalogue containing information 
and data on solenoid coils and trans- 
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A completed Republic Thunderbolt fuselage travels by monorail hoist to the moving 
assembly. 


formers has been published. Sections 
of this publication, which contain 10 
pages, describe laminated solenoids, 
iron-clad solenoids, and different types 
of coils and transformers. Included 
in the catalogue are sectional drawings, 
charts, and illustrations of the products. 
Dean W. Davis & Company, Inc., 
Chicago. 


Detecting Imperfections 


That Fabulous Eye—X-Ray. The 
operation of a 250,000-volt x-ray ma- 
chine for the internal inspection of 
engine parts is depicted. Used by Pratt 
& Whitney’s materials control labo- 
ratory, this machine reveals structural 
imperfections in parts which cannot 
be discerned through surface or Magna- 
flux inspection. The size of the com- 
ponents that are tested by this method 
ranges from small bearings to large 
castings. The Wasp Nest, 1943. 


Aviation Gasoline 


The T.C.C. (thermofor catalytic 
cracking) process of refining crude 
petroleum, which is used in connection 
with the manufacture of aviation 
gasoline, is described in a 14-page book. 
Latest improvements in the process, 
which makes use of a “‘bead catalyst,” 
so named because of its resemblance to 
small glass beads is outlined. Sections 
of the book are devoted to refining 
aviation gasoline, catalytic cracking, 
the development of the T.C.C. process, 
the bead catalyst, and the Beaumont 
plant. Socony-Vacuum Oil Company. 


Plastic Masts on Transport 


Curtiss Commando Carries Bakelite 
Plastic Mast. Some notes on the plastic 
construction of the Curtiss Commando 
masts. The material used for each of 


the plane’s four masts is cloth treated 


with a Bakelite phenolic resin. By 
application of a special technique, the 
entire mast with its flared base is molded 
in one piece. In addition to being sub- 
stantially lighter in weight than the 
metals ordinarily used in similar con- 
structions, the plastic masts are re- 
ported to possess excellent dielectric 
qualities, as well as satisfactory resist- 
ance to moisture and temperature 
extremes. Bakelite Review, October, 
1943. 


Building Military Airfields 


A 11l-page general text on how to 
build an airport for military purposes 
and the equipment required for doing 
so. Its subject matter is divided into 
six sections. The first advises on paving 
aggregates; the second, on bituminous 
materials; the third, on bituminous 
paving mixes; and the fourth, on 
stabilized materials. In section five, a 
discussion of construction methods 
includes consideration of general types 
of construction, drainage and grading, 
base construction, and surface con- 
struction. Section six is devoted to a 
description of material testing pro- 
cedures. Barber-Greene Company, Au- 
rora, Ill. 


Metal-Cutting Tools 


Catalog No. 227, containing descrip- 
tions, specifications, and prices of 
Tantung Tools, has been issued. The 
material of which these tools are made 
is reported to be a nonferrous cast alloy 
designed for metal cutting. In addi- 
tion to listing the tools, the booklet tells 
how to grind and braze Tantung, gives 
performance data, and shows the re- 
sults obtained by using Tantung in 
various machining operations Square 
and rectangular solid tool bits, all- 
purpose tools, economy tools, cutoff 
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Did you know this family secret? 


The fighting weapons shown here range from four-motor bombers to the 
amazing PT boats. Yet all of them have one important thing in common 
—they are powered with precision-built engines by Packard. 


High flying Mustang! Mustang pilots now have two 
more miles of sky to fight in—a deadly fighter has been 
made even more deadly—thanks to the new Packard-built 
Rolls-Royce engine with its 2-speed, 2-stage super-charger. 
Performance at lower levels has been stepped up as well. 


“Can opener” is the name given the Hurricane— 
armed with 40 mm. guns—for its spectacular tank-busting 
feats in North Africa. Many a Packard-built Rolls-Royce 
engine has helped to write the fighting log of this deadly 
British fighter. 


Back in “‘coffin corner” went Rommel’s Axis divisions 
as U. S. Warhawks helped to pound them relentlessly. 
Packard workers heard the news with cheers, for they build 
the Rolls-Royce engines that power these planes. 


Duration durability. Packard Clipper quality counts 
double today, for Packard craftsmen are now building 
fighting engines instead of cars—acquiring precision skills 
that will mean even finer post-war Packards. Meanwhile, 
Packard dealers have ample parts and a special “car 
health” plan to keep your car up to par. 


“To Berlin—with the compliments of Coventry” might 
well have been scrawled on the block-busters dropped by 
England’s multi-ton Lancasters. These four-motored giants 
put Packard-built Rolls-Royce engines to the acid test on 
their long-range sweeps over German targets. 


Too fast to catch! Swift deHavilland Mosquito bombers 
rely on pure speed to complete their missions unscathed. 
With two Packard-built Rolls-Royce engines to supply 
their power, these long-range streaks are giving the Luft- 
waffe plenty of headaches. 


“Streamline pile-drivers loaded with dynamite!” That’s 
what men in Uncle Sam’s famed mosquito fleet call their 
PT boats. The hit-and-run PT’s, powered by Packard 
super-marine engines, are making a terrific dent in Axis 


PACKARD 


Precision-built Power 


ASK THE MAN WHO OWNS ONE 
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and milling cutter blades, boring tools 
and rounds, shell end mills, solid end 
mills, and form tools are among those 
indexed. Vacaloy-Ramet Corporation, 
North Chicago. 


Heat-Treating Engine Parts 


Hardness by Heat. An explanation 
of the processes by which metals are 
heat-treated to build the strength and 
hardness required for aircraft-engine 
parts in the Pratt & Whitney plants. 
Photographs illustrate the procedures 
and equipment comprising the two basic 
treatments—depth-hardening, to give 
the entire part additional strength, and 
carburization, to impart an extreme 
surface hardness. The Wasp Nest, 
October, 1943. 


Scarfed Joints 


One of a series of technical notes, 
Bulletin No. 10 is on the scarf jointing 
of plywood. After a general discussion 
of the purpose, advantages, and ap- 
plications of scarf jointing, details are 
given on standard scarf designs, alter- 
nate designs, cutting the bevels, bond- 
ing scarves with heat, arrangement of 
multiple sheets, and suitable glues. 
This bulletin was printed in England. 
Aero Research Limited. 


Hydraulic Fittings 


A catalogue containing data and 
other information on hydraulic pipe 
and valve fittings for aircraft has been 
published. Specifications furnished in- 
clude the Army Air Forces series, Army- 
Navy series, and Naval Aircraft Factory 
series. There is also a section devoted 
to the specifications of hydraulic valves. 
American Screw Products, Los Angeles, 


Calif. 


Design Engineering 


Design for Flight. Depicting the 
functions of the various departments, 
this is an account of how design and 
engineering groups are named,  Al- 
though the description is concerned 
with operations at the San Diego plant 
of Consolidated Vultee, it is reported 
that the same general procedure is 
followed in the design of those planes 
developed at Vultee Field. Plane Talk, 
November, 1943. 


Preventing Welding and Cutting Fires 


_To instruct users of welding and cut- 
ting equipment in the reduction of 
potential fire losses, a 16-page, pocket- 
size booklet titled Preventing Welding 
and Cutting Fires has been prepared. 
It contains brief discussions of the chief 
causes of fires connected with welding 
and cutting. It also recommends 
practical measures for preventing them. 
International Acetylene Association. 


palonse of Metal Cleaning and 
inishing Machinery 

New data and applications for metal 
cleaning and finishing machinery—both 
for war and postwar use—is contained 
Ma new 32-page catalogue and manual. 


HOUSE ORGANS AND CATALOGUES 


Problems involved in cleaning and 
finishing metal parts are described 
and illustrated in detail. Information 
is presented on the various types of 
cleaning machines, methods, and ma- 
terials. Representative types of How- 
ard machines are shown with detailed 
analyses of their operations. Sections 
of the book also describe cooling and 
drying equipment, experimental depart- 
ment, services, and fac'lities. Howard 
Engineering and Manufacturing Com- 
pany, Cincinnati. 


Ice Control for Airports 


Ice Control for Airport Runways is a 
new information sheet that deals with 
the problem of safe braking of an air- 
plane on icy or snowy runways and the 
technique to be followed in overcoming 
winter hazards. It contains informa- 
tion on methods of treatment of abra- 
sives with calcium chloride to hold the 
abrasives in place and improve traction 
and on the use of the chlorides alone. 

Instructions are given for preparing 
a stock pile of treated abrasives, storing 
them, and spreading them by mechan- 
ical means over the runways of an air- 
port, for skidproofing. Uses of calcium 
chloride for removing ice, using either 
the flake form or liquid solutions, are 
suggested. 

Bulletin 27 gives complete details for 
skidproofing and ice-control practice. 
Calcium Chloride Association, Detroit. 


National Aircraft Standards 


New standard sheets have been made 
available covering synthetic tube fit- 
tings, including plastic nipples, unions, 
elbows, tees, and crosses. 

The revised sheet for NAS 240 cor- 
rects an error in the previous sheet that 
showed part NAS 421 at the top of the 
page; this has been changed to NAS 
241. National Aircraft Standards Com- 
mittee. 


Air-Line History 
The Story of United Air Lines. In a 
booklet of 31 pages the origin and 
development of United Air Lines are 
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traced from the inauguration of the 
transcontinental air-mail service by a 
predecessor company in 1920. The 
difficulties of these early flights and 
gradual improvement of the equipment 
and operations are recounted. The 
booklet is divided into two sections: 
the first covers the main transconti- 
nental route; the other tells about the 
company’s Pacific coast airway. United 
Air Lines. 


Financial Review of Air Lines 


Aitrlines—1943. The rise of air 
transportation to one of the country’s 
foremost industries and its outlook for 
the future are reviewed in the third 
(1943) edition of a booklet giving 
financial data. 

The 36-page illustrated review con- 
tains analyses of 18 companies in the 
air-line industry; explains how do- 
mestic air-line routes have been in- 
creased from 40,000 miles to hundreds 
of thousands of miles over Arctic ice, 
African sand, and oceans; and discusses 
problems of competition and future 
financing. 

In discussing the potentialities of 
air-borne traffic in the future, the review 
states that in the past year the Civil 
Aeronautics Board has received more 
that 200 applications for new air-line 
companies, new routes, new stopping 
points, and route extensions, involving 
over 500,000 miles or twelve times the 
present mileage in the United States 
alone. 

With regard to the possibilities in 
air express and freight, the booklet 
states that there is no reason why air 
lines could not handle a large portion 
of the 15,000,000 tons of less-than- 
carload freight now handled by the 
railroads annually. Even if the air lines 
received only one-tenth of railroad 
less-than-carload freight, it would be 
almost 100 times all current air cargo. 
While noting all the favorable factors, 
the booklet also goes into postwar prob- 
lems such as how the air lines can be 
financed, how strict regulations will be, 
and how severe international com- 
petition will be. Merrill, Lynch, Pierce, 
Fenner and Beane. 


Small parts for a 2,000-hp. Pratt & Whitney engine have their rough edges “‘filed’’ off 


by the grinding action of small stones at a Nash-Kelvinator plant. 
adapted for use with various types of delicate parts. 


This process has been 
(See page 187.) 


= 


Wore HOURS FOR FIGHTING 


In pre-Pearl Harbor days, 180 hours of service in the air was 
the most expected of a fighter aircraft engine between major 
overhauls. ¢ It’s different now —the official time between 
overhauls has been more than doubled. « However, the 
Allison engine has shown it can go even beyond that, 
If need be, it can take 500 hours of combat duty 
before it has to pause for thorough going-over 
—enough hours to travel 162,500 miles, or 
6’2 times around the globe! « In 
wartime, it is such availability for 
battle that counts—and we are 
frankly proud of the Alllison’s 
proved capacity for keeping 

its battle-fitness. 


Every Sunday Afternoon — GENERAL 
MOTORS SYMPHONY OF THE AIR 
— NBC Network 


POWERED BY 
ALLISON 
P-38 —Lightning 
P-39 —Airacobra 
P.40 —Warhawk 
A-36 and P-51— Mustang 


LIQUID-COOLED AIRCRAFT 


| GENERAL 


DIVISION OF MOTORS 
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High-Altitude Oil Capacitors 


Two new models of high-altitude oil 
capacitors based on extensive tests and 
studies of terminal breakdown voltages 
in rarefied atmospheres are offered to 
aircraft equipment builders. 


One of these capacitors is similar to 
the standard Aerovox Type ’12 round- 
can barrier-cap units, except that one 
terminal is a. short screw post. The 
other is a tall insulator post with corona 
shield at top. The cover assembly is a 
one-piece ceramic cap, with the can top 
spun over a rubber gasket and the cap 
for a perfect hermetic seal. The ar- 
rangement of terminals, corona shield, 
and ceramic cap is claimed to minimize 
surface leakage, corona losses, and 
probability of voltage breakdowns even 
at extreme altitudes. 


This aircraft Type ’12 capacitor 
utilizes Aerovox Hyvol vegetable oil 
for the impregnant and fill, which has 
the characteristic of maintaining ef- 
fective capacitance even at sub-zero 
temperatures. Aerovox Corporation, 
New Bedford, Mass. 


Small-Size Hose Clamps 


Additions to the line of Aero-Seal 
hose clamps make a total of 16 models 
for standard aircraft hose ranging from 
1/,in. inside diameter to 4in. The new 
additions are models M-6, designed for 
and '/o-in. hose, and the M-10 
for */,- and */,-in. hose. By using the 
extra take-up in the band, the M-10 
can, if necessary, be used on all five 
sizes of hose from !/, to 3/, in. inside 
diameter. 


This feature of long take-up gives 
the clamps a wide clamping range. The 
band is a spring-steel strip perforated 
to correspond with the teeth of a worm 
gear. It is drawn through the housing 
by a worm thumbscrew that provides 
rapid action in tightening the clamp. 
Since the perforations in the band ex- 
tend for nearly 3'/2 in., the clamp may 
e taken up a full inch (in the larger 
sizes) on diameter. 


The long take-up is applicable also 
Where the clamps are to be applied to 
the self-sealing type of hose, which has 
& wall that is thicker and softer than 
standard hose. This requires that the 
clamp be taken up further in order to 
obtain the necessary tightness. The 
beltlike tightening action provides a 
uniform pressure around the entire 
Periphery of the hose. The clamps do 
not require lock wire. The makers 


Releases are printed as 
recewed from companies 
and other aeronautical or- 
ganizations and the re- 
sponsibility for the accu- 
racy of all statements ws 
therefore not assumed by 
the Aeronautical Engineer- 
ing Review. 


state that it has been proved on severe 
vibration tests that the clamps will 
not loosen after being tightened ‘be- 
ause of the mechanical advantage of 
the worm-and-worm-gear action. Air- 
craft Standard Parts Company, Rock- 


ford, Ill. 


Labor-Utilization Report 


Between January, 1940, and August 
31, 1948, aircraft production in West 
Coast plants increased 4,260 per cent 
by weight, while in the same period 
personnel increased only 933 per cent. 

These figures are given in a report 
based on an exhaustive study, covering 
personnel problems, engineering diffi- 
culties, material supplies, methods im- 
provements, employee training, and 
other factors. 

Improved labor utilization re- 
flected in the statement that the work 
on an attack bomber, a fast interceptor, 
or a medium bomber which required 
100 men in October, 1940, could be done 
in July, 1943, by nine men on the attack 
bomber, five on the interceptor, and 10 
on the medium bomber. 

Among the points covered in the 
report in considerable detail are: up- 
grading and training programs to supply 
needed supervisory personnel; employ- 
ment of substandard workers; steps 
to overcome shortages in materials and 


The Aircraft Standard Parts Company 
Aero-Seal hose clamp. 
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storage facilities and to expedite neces- 
sary changes arising from combat 
experience and wide geographic distribu- 
tion of war activities; means for min- 
imizing labor turnover through mechan- 
ical installations, subcontracting, proper 
job classification, and morale-building 
efforts. Aircraft War Production Coun- 
cil, Ine. 


Starter Test Stand 

The Amsco starter test stand pro- 
vides a single mounting plate for right 
or left direction S.A.E. 5, 6, or 7 in. 
aircraft starters. Starter tests are ob- 
tained by the torque action of the starter 
transmitted through a two-way torque 
arm to a double-action hydraulic 
cylinder which in turn registers in foot- 
pounds on a maximum-limit-hand pres- 
sure gauge. 

The action of the test may be likened 
to that of a foot-long pendulum acti- 
vated in right or left direction by the 
starter. At the end of the pendulum is 
a double-action hydraulic cylinder that 
transmits impulse pressure in either 
direction by direct connection to a 
pressure gauge. The maximum-limit 
hand on the gauge retains the top pres- 
sure reading which usually indicates 
the “break-away” torque and permits 
an action check on the lower-reading, 
clutch-slippage torque. 

The usual gauge furnished with this 
tester stand provides readings up to 
2,800 ft.lbs. pressure on almost all air- 
craft starters. Other gauges may be 
supplied, however, meeting any reason- 
able capacity rating. An ammeter is 
mounted on the instrument panel 
allowing a check of the starter motor 
“draw” during flywheel energizing. 
All other necessary switches, including 
a selector switch for 12- or 24-volt 
operation, is a part of the panel 
setup. 

The single mounting plate is supple- 
mented by three adapter plates and 
four starter jaws. The attachment of 
the proper adapter plate to a starter 
makes it readily attachable to the 
mounting plate ready for test after in- 
serting the appropriate jaw. 

The test stand is arranged in a 
cabinet 38 in. high, 36 in. wide, and 
28 in. deep. All wiring and moving parts 
are fully enclosed. Large ball-bearing 
casters allow it to be wheeled throughout 
the shop. Either the battery or rectifier 
model is available, the battery model 
containing a charger with signal light 
on the instrument panel to indicate 
charger operation. Airplane Manu- 
facturing & Supply Corporation, Glen- 
dale, Calif. 
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FOR TOP EFFICIENCY AT THE KEY-POINT IN A CIRCUIT 


UIAH SWITCHES every rime! 


Where the human element and mechanical perfection 
must combine to provide top performance, insist on Utah 
Switches. They are time-tested in hundreds of electrical 
applications in industrial plants and on far-flung battle- 
Sronts. 


There’s a Utah Switch for virtually every circuit 


TAH Switches are made to fit your electrical and 

space requirements. Compact size, highest quality 
material and precision manufacture make Utah 
Switches everything a switch should be. Utah “Imp” 
push-button switches have the finest nickel silver or 
phosphorus bronze springs with integral contacts. 
Springs are fully insulated from the mounting bush- 
ing. High-grade phenolic insulation is used. They 


are available in three circuit arrangements: “single 
make,” “single break,” one “break make.” 

Also available are Utah Rotary and push-button 
jack switches, in long and short types. Small and 
compact in size, they are made to take minimum 
panel space. Full insulation is provided for all elec- 
trical parts. 


Take advantage of Utah’s extensive electrical and 
electronic experience. Write today for full informa- 
tion on Utah switches. 

UTAH RADIO PRODUCTS COMPANY, 858 Orleans 
St., Chicago, Ill. Canadian Office: 560 King St. West, 
Toronto. In Argentine: UCOA Radio Products Co., 
S.R.L., Buenos Aires. Cable Address: UTARADIO, 
Chicago. 


PARTS FOR RADIO, ELECTRICAL AND ELECTRONIC DEVICES, INCLUDING 
SPEAKERS, TRANSFORMERS, VIBRATORS, VITREOUS ENAMELED RESISTORS, 
WIREWOUND CONTROLS, PLUGS, JACKS, SWITCHES, ELECTRIC MOTORS 


CABLE ADDRESS: 


UTARADIO, 


CHICAGO 
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UniversalfLubricated Centrifuga 
Clutch 


rA type of automatically engaging 
and self-disengaging centrifugal clutch 
ean be produced in an unlimited range 
of sizes and capacities. It is intended 
to serve either as a coupling between 
shafts or as a driving pulley or gear in a 
transmission, as well as a starting cush- 
jon between power units and driven 
mechanisms. 

Known as the Torkontrol, the new 
uit consists of a partially filled oil 
chamber fitted with a freely rotating 
hub, which carries a series of movable 
wedge-shaped flyweights. As the hub 
revolves these weights fly outwardly 
and engage the internal rims of the 
outer case, binding the hub and shell 
into a functionally solid pulley or 
coupling. The unit works equally well 
in either direction (hence is reversible) 
and is “‘set’’ to engage or release at a 
given speed and to slip in case of over- 
load. 

The manufacturer’s claim is that 
Torkontrol permits the use of smaller 
engines or motors for a given service 
because of the ability to start without 
load and that it gives smooth cushioned 
application of power and straight line 
acceleration, with resulting saving in 
operating cost. The clutches have been 
built in all sizes from '/, to 500 hp., for 
both built-in and general application. 
Amalgamated Engineering & Research 
Corporation, Chicago, 


Aiir-Traffic Survey 


New York City’s Future in the Air is 
the title of a large, loose-leaf brochure 
which constitutes a presentation to the 
City of New York of information con- 
cerning future planning of airports by 
the City. It gives the results of a funda- 
mental study of the future nature and 
volume of air traffic projected over a 
period of 10 years from the end of the 
war, An effort has been made to keep 
the estimates conservative. It is noted 
that the City of New York has become a 
world seaport, a great rail terminal, a 
center of commerce, and a _ transfer 
point for international traffic, and it is 
indicated that the City has an equal 
opportunity to become a center of air 
traffic. 

It is shown that the need for immedi- 
ate planning is great, indicating that 
within a year after the end of the war 
facilities will be required for handling 
twice as many transport airplane move- 
ments as were handled by the City 
during 1941. It is estimated that by the 
fifth year after the war this requirement 
will have increased to probably five 
times the 1941 volume. 

The study is divided into sections as 
follows: Summary of Findings—Esti- 
mated Future Air Commerce of New 
York City; Examination of the Ability 
of Conventional Airport Designs to 
Handle Future Air Traffic at New York 
City; Suggested Method by which 
Traffic May be Handled—The Tangent 
Runway Airport; Comparison of Tan- 
gent Runway Pattern with Conven- 


FROM THE INDUSTRY 


tional Runway Pattern; and Conclusion 
and Recommendation. Appendixes in- 
clude a brief of the traffic study, excerpts 
from a preliminary analysis of two 
proposed airport layouts, and notes re- 
garding a similar airport design. Amer- 
ican Airlines, Inc. 


Plastic Material Reinforced by Glass 


Fibers 


A material now being employed in 
aircraft construction and said to possess 
hitherto unattainable strength in pro- 
portion to weight is a plastic reinforced 
with glass fibers made by Owens-Corning 
Fiberglas Corporation. Experimental 
samples, according to the maker, have 
been produced with tensile strengths of 
over 80,000 Ibs. per sq.in. Samples of 
the glass and plastic combination have 
shown impact resistance of over 20 
ft.lbs. 

Another important feature of the 
new material is that it can be molded 
into aircraft structural parts with low 
pressures and without the use of expen- 
sive molds. This reduces both the 
cost of fabrication and the number of 
man-hours retired. The material can 
be machined and is reported to have 
the dimensional stability of the 
metals. 

A brief explanation of the principles 
states that all materials contain im- 
perfections. If the material is uniform 
in its structure, stresses accumulate 
around the imperfections. Cracks propa- 
gate across the material and the ma- 
terial fails. When glass s drawn into 
fine fibers and combined with a plastic, 
the imperfections are distributed so 
that there is little chance that those in 
one fiber will match with those in 
another. The finer the fibers, the wider 
is the distribution of imperfections and 
the smaller is, the possibility that a 
stress accumulating at an imperfection 
will propagate through the mass. 

Continuous filament glass fibers now 
produced on a commercial scale have an 
average diameter ranging from 23 one- 
hundred-thousandths of an inch to 38 
one-hundred-thousandths of an inch 
and a tensile strength varying from 
350,000 to 450,000 Ibs. per sq.in. Fibers 
are being produced experimentally rang- 
ing in diameter down to 2 one-hundred- 
thousandths of an inch. Fibers of this 
diameter have been measured with ten- 
sile strength as high as 3,500,000 Ibs. 
per sq.in. American Institute of Mining 
and Metallurgical Engineers. 


Aviation Information Services 


With an extensive program of book 
publications and specialized informa- 
tion and educational services; a new 
company was formed recently by a 
group of leaders in several branches 
of the aeronautical industry. 

Its announced purpose is to serve as a 
centralized clearing house of aviation in- 
formation and literature; to provide 
skilled counsel in all phases of aviation 
publication, advertising, research, and 
marketing; to create and execute proj- 
ects aimed at sound relations between 
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the aviation industry and the public, 
and to educate both the youth and adult 
sections of the population in aviation 
terms. Its specific projects include 
educational picture charts; continuing 
aviation survey and research reports; 
radio programs and motion pictures on 
aviation subjects; technical, popular, 
and juvenile books; aviation encyclo- 
pedias, dictionaries, and training man- 
uals; etc. A 24-page booklet gives 
fuller details on its organization, serv- 
ices, and projects. Aviation Research 
Associates, Inc., New York. 


High-Power Variable Condensers for 
Electronic Heating 


A line of heavy-duty variable air 
condensers suitable for electronic heat- 
ing applications is being offered. 
Known as B & W Type CX Variable 
Condensers, these units are designed 
for heavy-duty applications. Features 
include electrical design symmetry and 
built-in neutralization coupled with 
mechanical durability. Their construc- 
tion also lends itself to the built-in 
mounting of standard inductors in such 
a way that lead lengths and resulting 
lead inductance are reduced to a 
minimum. 

B & W Type CX Variable Condensers 
are available in almost any required 
capacity for electronic heating use up 
to 5 kw., 12,500 volts. Barker & 
Williamson, Upper Darby, Pa. 


Cyclometer Type Counter Assembly 


Designed for registering rotary coil 
turns, a cyclometer-type counter unit 
has many additional uses and is now 
being produced as a separate item. It 
is adaptable to practically any applica- 
tion where a shaft must be turned a 
predetermined number of times or set 
at any predetermined position. The 
exact number of turns, down to tenths of 
a turn, are recorded on the counter. 
Standard counters record ten turns. 
Others, also available, record up to 100 
or 1,000 turns. 

Uses range from recording vertical 
and horizontal stabilizer adjustments on 
airplanes to practically any job where a 
shaft must be rotated more than 360° 
and the exact rotation recorded. These 
assemblies have direct shaft drive (1:1 
drive shaft to driven unit). Shafts can 
be any length. A Veeder-Root counter 
is used. Units weigh 8 oz. and are 
available with either right- or left- 
hand rotation. Barker & Williamson 
Upper Darby, Pa. 


Boeing B-29 Announced 


Certain details of the Army’s newest 
bomber were revealed officially and its 
designation as the B-29 was announced 
recently. First experimental models 
of the B-29 were built at Seattle. En- 
gineering and production information 
has been turned over to other major 
aircraft manufactureres, who also will 
produce the plane through final as- 
sembly, and to other industrial concerns 
which will handle subassembly or parts 
production, 
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129 Sturtevant Fans handle 15,900 tons 
of air an hour to ventilate and air condition the 


MARIETTA AIRCRAFT ASSEMBLY PLANT operated by BELL! 


One of the Sturtevant giants gets an appreciative pat from 
the plant engineer in charge of fans. A ventilation supply 
fan, it is propelling 140,000 cubic feet of air every minute 
through the basement ‘‘wind tunnel’’ at a velocity of 40 
miles per hour. 


Units for both ventilating and cooling operate with heaters 
in cold weather and utilize 229 sections of Sturtevant Heat- 
ing Surface such as shown above. The building is so excel- 
lently insulated, however, that it will never be necessary to 
heat the incoming air above the inside temperature while 
the plant is operating. 


Now ready for production, we can tell you the interesting story of 
what “Air at Work” accomplishes at Bell Aircraft’s Marietta 
Assembly Plant. 


To assure close tolerances in machining parts and fittings, 510,000 
tons of air go to work every 24 hours in the manufacturing area— 
distributed by 83 Sturtevant fans. With,outside temperatures rang- 
ing from 10°F. in the winter to 95°F. in the summer, this air-at- 
work assures a temperature variation of not more than 6°F. over 
short periods. Cold air delivered by these Sturtevant fans in the 
summer is equivalent to the melting of 15,000,000 Ibs. of ice every 
24 hours! 


For comfort and efficiency of workers, other areas must be flooded 
with fresh air, and heat and stale air whisked away—for this is a 
black-out plant without windows or skylights. Again, Sturtevant 
Fans handle this job. Eight fans, four at each end of the building, 
force air in through 12’ x 40’ duct tunnels, to outlet grilles in the 
basement walls. Six more Sturtevant Fans take care of outgoing 
air the same way, through the exhaust tunnels which also run the 
full length of the building. Fifteen other Sturtevant Fans handle 
ventilation work in special areas. 


Now, a few totals to bring home the size and importance of this 
job. 129 Sturtevant Fans—29 for ventilation, 100 for air condition- 
ing—working in conjunction with 18 Sturtevant Air Washers, 229 
sections of Sturtevant Heating Surfaces, and 100 air conditioning 
coil units of other manufacture, handle a total of 7,302,000 cubic 
feet of air per minute or 15,900 tons of air per hour! 


Perhaps “air at work” can help you with a problem of speeding 
production or improving quality. With 83 years of air engineering 
experience, we are in a position to work closely with engineers who 
are producing aircraft and its components today—or designing 
them for tomorrow. 
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Construction photo of the Marietta Aircraft Assembly Plant 
operated by Bell near Marietta, Ga. Designed, Engineered and 
Constructed by Robert & Company Associates, Atlanta, Ga. 


Air Conditioning and Ventilating Contractors—Kerby Saun- 
ders, Inc., New York. 


Step into the main assembly building and see a clear area 
over a thousand feet in each direction! This sketch gives 
you an idea of the extensive machining operations and duct 


systems required to distribute the uniform-temperature air 
that means ultra-precision work, 


B. F. STURTEVANT COMPANY 
Hyde Park, Boston 36, Mass. 
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MORE WAR IN THE FAR EAST! 


=——— 


in California 


Langley stands ready in the forthcoming production and trans- 
portation emergency to move some of your production right to a 
Pacific Coast shipping point! We can give engineering cooperation 

or start from your own blueprints. This complete West Coast 

service for precision manufacture helps avoid transportation bot- 
:  tlenecks. It shortens the time between order and delivery. Look 
ahead. Plan now* on the assistance of Langley engineers, skilled 


craftsmen and modern equipment. 


% Plan later on to get Langley cooperation on post-war manufacturing needs. 


LA NG [ © Yo. TION 


AN * 


Langley produces PRECISION flight, float and landing control units used on 
heavy bomber, patrol and cargo planes, now in the thick of the fight. 
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Three hundred and eighty-eight holes are punched in a single press operation in the new 
Boeing ‘Porcupine Die.” 


Publishable information on the B-29 
reveals that it is armored heavily with 
multiple-gun, power turrets and can 
fly at extremely high altitudes. It has 
a range substantially greater than the 
maximum effective range of today’s 
longest-range heavy bombers and car- 
ries quite sizeable bomb loads for that 


distance. Hamilton-Standard propel- 
lers are used. Boeing Aircraft Com- 
pany. 


Porcupine Die 


The development of a new die, cap- 
able of punching 388 riveting holes in a 
single stroke of a large hydraulic press 
has been announced. This die is cred- 
ited with turning out parts for riveting 
30 times faster than was possible with 
the previous method of drilling. Parts 
manufactured by the die are riveted 
together to form the bomb bay catwalk 
of the Flying Fortress. 

Boeing tool engineers express the 
belief that the new die contains the 
largest number of coordinated punches 
ever to be located in a single die. Nick- 
named the “Porcupine,” it makes a 
total of 976 riveting holes in the ten 
separate parts that comprise the walk- 
way through the bomb bay of the 
bomber. These are assembled, as a sub- 
assembly operation, with more than 
400 rivets. Aside from the web, or 
flooring, which is aluminum 0 064 in. 
thick, four “T” sections as well as 
angles and reinforcements are pierced 
on the “porcupine” die. The heaviest 
material is 0.150 in. thick. 

The construction of the die was held 
to an accuracy of 5/10,000ths of an 
inch. This insures alignment of holes 
from one part to another, enabling rapid 
assembly and greater production. Boe- 
ing Aircraft Company. 


Insulation Material 


Processed cattail “down,” known 
commercially as Typha, is stated to 
have been approved by the Government 
authorities as insulation material for 
airplanes. It is described as being light 
in weight, buoyant, water-resistant, 
and having sound-deadening attributes. 
In addition to being available in “loose” 
form, it is made up into “blankets” to 
facilitate insertion into walls, floors, or 
any surfaces where quantities of insula- 
tion are needed. Burgess Battery Com- 
pany, Freeport, Ill. 


Carbide Tools for Close Tolerances 


A tooling method resulting in holding 
the dimensions of machined surfaces in 
aircraft parts to tolerances within a few 
ten thousandths in relation to each 
other while obtaining surface finishes of 
a degree of smoothness equivalent to 
that obtained by grinding has been 
developed by Yale and Towne Manu- 
facturing Company. 

The part on which the process was 
first worked out was a body for a 3-in. 
inside diameter vacuum fuel pump in 
which a high dry vacuum had to be 
maintained. This necessitated ex- 
tremely close tolerances, since even a 
small increase in running tolerance ma- 
terially reduces the necessary vacuum. 
Total running clearance actually must 
be held to 0.0010 in. maximum with the 
rotor running at 1,750 r.p.m. 

To produce the fine finish and close 
tolerances required, the entire sequence 
of boring and facing operations is car- 
ried out on a turret lathe employing 
mainly cemented carbide tools. The 
first operation—rough-boring the 3-in. 
diameter—is performed with a non- 
carbide tool. Next, the 15/i- and 17/1.- 
in. diameters are bored with two car- 
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bide tools mounted on the same quill, 


_ to assure that these bores will be con- 


centric within a few tenths, maximum. 

A recess required in the 15/,.-in. bore 
is next produced with a carbide tool, 
followed by reaming the same bore with 
a carbide reamer. The 3-in. diameter 
is then finish-bored to within a few 
tenths of concentricity (and as to size) 
with the 15/\.-in. bore. In this opera- 
tion it was found impossible to obtain 
the close tolerances by reaming because 
of the unequally cored parts. The car- 
bide tool now used cuts at around 200 
r.p.m. Feed is 0.012 in. with a stock 
removal of around 0.008 in. per side. 
Final operation with the turret tools 
is the “carbide reaming” of the 
in. hole concentrically with the other 
diameters. 


Because of operating requirements, 
the depth of the 3-in. bore must also be 
held to within a few ten thousandths 
in relation to the face of the pump body. 
To achieve this, the face is first rough- 
faced with a carbide tool mounted on 
the rear slide, while the tools for finish 
facing both faces simultaneously are 
mounted on the front slide. The close 
relationship of the faces is obtained by 
mounting these two tools in the front 
tool slide and then hand honing them 
with a diamond hone to perfect relation- 
ship. 

It is stated that the process has 
been so consistently successful that 
Yale and Towne has since applied the 
same principles to the machining of 
other precision parts. On some iron and 
bronze parts on which tolerances of only 
0.0002 to 0.0003 in. must be held, Yale 
and Towne is currently machining with 
carbide tools at speeds as high as 1,300 
and 2,500 ft. per min., respectively. 

Six men were formerly required to 
“finish”’ some of these parts by filing. 
Typical is a rotor, the inner faces of 
which are finished with the fly-cutter 
carrying two standard cemented car- 
bide tools. Depth of cut is 0.007 to 
0.010 in. per side with travel of 8°/, in. 
per min. One result of the application 
of carbide tools to such machining opera- 
tions at Yale and Towne has been the 
ability to produce completely inter- 
changeable parts without the necessity 
of “matching” rotors and pump bodies 
in sets. Carboloy Company, Inc. 


lron-Nickel Alloy for Temperature 
Compensation 


In an aircraft tachometer a shunt 
made of an alloy called Temperature 
Compensator “30” is used in conjunction 
with a rotating magnet to insure ac- 
curacy by compensating for temper- 
ature changes in service. Within the 
usual range of atmospheric temperature 
variations, the magnetic permeability 
of the alloy decreases proportionally 
with increasing temperature. In this 
way, the accuracy of the tachometer is 
not impaired by temperature changes. 

The successful application of a special 
iron-nickel alloy such as this depends to 
a large degree upon ability to control and 
duplicate its temperature-permeability 
properties. The producers of this alloy 
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the favorite metals for heat transfer equipment 
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OIL COOLERS 


SHELLS OF BRASS, 
TUBES OF COPPER 


Air cooling hot motor oil to near-normal tempera- 
tures, while automatically regulating the cooling 
rate in whatever climate the ship must fly, is the job 
being done—and done well—by AiResearch’s Oil 
Coolers. Built for all types of planes, these preci- 
sion units require over 1500 individual parts— 
each produced of the finest material available and 
held to unusually close tolerances. 

Copper and Brass, long known in every branch 
of industry for their workability, corrosion resist- 
ance and high thermal conductivity, are used ex- 
tensively in these units. Washers, nuts and similar 
fittings are made of brass rods. Baffles, and inner 
and outer shells are made of sheet brass, formed 
and silver-brazed into cylinders. The honeycombed 


cores, through which the oil flows and over which 
the cooling air passes, are made up of 1200-odd 
hex-ended copper tubes, sweated to the shell and 
tested at 100 Ib. air pressure under water at a 
temperature of 180°. 


AiResearch’s Supercharger Intercooler 
Here again The American Brass Company is privi- 
leged to serve—this time through the small tube 
manufacturing facilities of its French Small Tube 
Branch—by supplying millions of aluminum alloy 
tubes. These tubes, partially flattened, are me- 
chanically joined to head plates, making up the 
core of AiResearch’s Lightweight Supercharger 
Intercooler which makes possible sea-level engine 
performance at extremely high altitudes. 43168 


Weli known is the fact that high altitude flying requires the use 
ofa supercharger to compress the rarified air for efficient engine 
performance. Not so well known is the fact that the temperature 
of this compressed air is increased considerably, its density is 
lessened and, if fed to the carburetor without cooling, might 
result in engine “knock,” pre-ignition, overheating and gen- 
erally rough operation—hence the need for ‘ 


‘intercoolers.” 


THE AMERICAN BRASS COMPANY -« General Offices: 
Subsidiary of Anaconda Copper Mining Company + In Canada: Anaconda American Brass Ltd., New Toronto, Ont. 
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have developed methods of close control 
in manufacture and make magnetic 
tests of every shipment before it leaves 
the mill. The Carpenter Steel Com- 
pany, Reading, Pa. 


MR-Type Synthetic Resins 


Continental Can Company, Inc., 
Swedlow Aeroplastic Corporation, and 
Marco Chemicals, Inc., have agreed to 
pool their combined knowledge and 
their production facilities so that air- 
plane parts made from the new MR- 
type of synthetic resins will be avail- 
able for Army and Navy planes. The 
raw materials for these resins are readily 
available in quantities sufficient to 
meet military needs. These resins are 
manufactured by Marco Chemicals, 
Inc. 

The combined efforts of the three 
companies will be concentrated for the 
present on the production of laminated 
fiber-resin compositions made of paper, 
cotton cloth, glass cloth, asbestos, and 
wood veneer. Here, the strength 
properties can be controlled to a con- 
siderable extent by varying the nature 
of the fiber. 

The development of these MR 
laminates has made possible the ready 
fabrication of the large aircraft parts 
heretofore considered impractical with 
that type of material. They have been 
approved for nonstructural and semi- 
structural applications on _ military 
planes. At present they are being 
tested for primary structures such as 
supporting beams and bulkheads. 

The MR-type of synthetic resins 
comprise a series that differ markedly 
from the present-day commercially 
available materials. They are manu- 
factured as liquids that can be poly- 
merized, or “‘cured” in the presence of a 
catalyst, into solid thermohardened 
resins having many desirable properties. 
This polymerization of the resins takes 
place without the use of pressure, which 
permits fabrication of large, complex, 
contoured, shaped parts without the 
need of high-pressure molds and presses. 
The “cured” resins are reported to be 
substantially unaffected by exposure to 
moisture and organic solvents and pos- 
sess good dimensional stability, high 
strength characteristics, and excellent 
weathering stability. 

The use of these resins for the pro- 
duction of synthetic glass having high 
transparency, good weathering, heat 
and solvent stability, and high abrasive 
resistance is now being developed. The 
manufacture of coating compositions, 
such as solvent and emulsion paint and 
finishes, is also under investigation. 
Continental Can Company, Inc. 


Paper for Perspective Drawings 


Craftint drawing papers are especially 
prepared to facilitate the making of 
perspective illustrations. Perspective 
irawings used in visual education or to 
simplify the reading of blueprints can 

prepared on this paper rapidly and 
effectively. 

Artists and draftsmen are reported to 
be able to shade drawings in less than 
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one-fifth the time by simply saturating 
an artist’s brush and applying it wher- 
ever shadings or tones are wanted. The 
shadings appear instantly—properly 
spaced, waterproof—and become an 
integral part of the drawing. These 
drawings can be reproduced either 
photographically or by any blueprint or 
black-and-white or other contact repro- 
duction method. 

Doublestone paper is recommended 
by the makers for perspective drawings 
and third-dimensional visuals now being 
used by the Government for handbooks, 
manuals, and factory prints. The 
Craftint Manufacturing Company. 


Arbor Spacer 


To meet present-day demands for 
close tolerance milling jobs, a 0.0015-in. 
metal spacer has been added to the 
maker’s line of arbor spacers. The new 
spacer is designed to permit setting of 
milling machine cutters down to as fine 
as 0.0005-in. spacing. It is now avail- 
able in all standard arbor sizes. Detroit 
Stamping Company, Detroit. 


Magnesium Processing Film 


A technical film describing processing 
methods for magnesium alloys has 
recently been prepared and released. 

The film deals with the machining, 
welding, forming, riveting, and surface 
treating of magnesium and is available 
for showing before engineering, in- 
dustrial and technical society groups. 
The Dow Chemical Company. 


Gyro Flux Gate Compass 


A different type of compass, called 
the Gyro Flux Gate compass, is in 
production. It uses the earth’s mag- 
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netic field to develop minute electrical 
impulses which, when amplified, turn 
the compass indicator. 

It is claimed that the new compass 
will not go off its reading when the plane 
dives or climbs rapidly; it will not lag 
or overshoot during a turn, and it will 
not oscillate or “hunt” back and forth 
during rough weather. This is par- 
ticularly noticeable in the polar regions 
where magnetic compasses are subject 
to variations. 

The compass, it is stated, gives cor- 
rected readings at all times and elimi- 
nates the possibility that pilot or 
navigator might make errors in compass 
readings during the excitement of 
battle. The ‘“Magnesyn” system of 
remote indication makes possible re- 
mote readings of compass bearings on 
as many dials as are needed in any air- 
plane. Eclipse-Pioneer Division, Ben- 
dix Aviation Corporation. 


Improved Pickup 


The improved No. 3000B pickup has 
a new bayonet-type socket that provides 
quick contact between connection cable 
and pickup. Adaptor adjustments are 
facilitated by the use of the.two set- 
screws which replace the older type 
hexagonal nut. This construction per- 
mits easy installation and removal from 
the engine with an ordinary socket 
wrench. 

The pickup coil has special impregna- 
tion tested to withstand continuous 
operating temperatures of 350°. It isso 
designed as to provide for quick replace- 
ment of either diaphragm or coil for 
economical operation and long life. It 
operates at constant polarity. 

The pickup is intended for use in 
studies of detonation conditions in 


General Electric’s magnetic wire recorder is capable of recording 66 min. of speech"and 


sound. 


The unit shown at the left has recording playback and erasure features and can 


be operated from the regular electric supply line of the home or office. The air-borne unit 


at the right has recording features only. 
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HOW TO CLEAN 


RADIO PARTS HOW T0 


DEGREASE 
STEEL BOMB 


SCRUBBING 


All Are Described in NEW, FREE Oakite Manual 


Before you can obtain corrosion-resistant electrodeposited 
coatings on such steel aircraft parts as radio housings, bomb 
sights, switch boxes and gun mechanisms, a CHEMICALLY 
CLEAN surface is essential! 


This NEW, 16-page Oakite manual describes how, by using 
a recently developed anodic degreasing material, Oakite 
Composition No. 90, you can QUICKLY, THOROUGHLY 
get rid of insoluble smut, buffing and polishing compounds, 
grease, shop dirt, oil and other accumulations . . . expedite 
surface preparation of steel and copper war parts before 
cadmium, bright zinc and other finishing operations. Write 
for your FREE copy TODAY! 


OAKITE PRODUCTS, INC., 27 Thames St., NEW YORK 6, N.Y. 
Technical Service Representatives in All Principal Cities of the United States and Conedo 


OAKITE 


MATEMALS METHODS SERVICE EVERY COLANING REQUIREMENT 


Write FOR NEW 


DARNELL MANUAL 


DARNELL CORP LTD 
LONG BEACH. CALIFORNIA 


60 WALKER ST NEW YORK NY 
36 N CLINTON. CHICAGO TLL 


ERING 


CLEANING] 
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production demands have led 
aviation engineers to a greater reliance upon 
Centrifugally cast products. Parts formerly forged 
are now being turned out in rapidly revolving molds. 
In many cases, product performance has improved; 
in all cases, finished production time has been re- 
duced and critical materials have been conserved. 


Shenango-Penn castings can probably be used 
wherever wheels turn or where wearing or corro- 
sion exist. Because the process is so flexible, it is 
possible to furnish flanges and to work out unusual 
shapes and sizes. Our standard alloys meet all Army, 
Navy and Air Corps specifications—and are con- 
stantly tested and checked in our own laboratory. 

Why not call on our metallurgical and engineer- 
ing experience to determine whether there are new 
uses possible in your production? 


SHENANGO-PENN MOLD COMPANY 
2200 WEST THIRD STREET ° DOVER, OHIO 
Executive Offices: Pittsburgh, Pa. 


All Bronzes - Monel Metal- Alloy Irons 


SHENANGO 
PENN 
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jnternal-combustion engines and for 
compression conditions in pumps and 
other devices where they are variations 
in pressure. It may also be used to 
actuate a cathode-ray oscillograph on 
the maker’s knock-intensity indicator 
for rating of engine fuels. Electro 
Products Laboratories, Chicago. 


Electronic Tube Flaw Detector 


Anew, high-frequency, electronic flaw 
detector was developed for production- 
line detection of longitudinal cracks 
and seams in nonmagnetic metallic 
tubing in an extensive range of di- 
ameters and wall thicknesses. The 
instrument is said to be capable of 
detecting and locating imperfections !/., 
in. long, 10 mils wide, and one-third of 
the wall thickness in depth, even though 
they are on the inside of the tubing and 
do not appear on either surface. It is 
especially desirable for testing tubing 
for coolers and heat exchangers before 
installation to prevent flaw failures in 
the field. 

In the operation of the instrument 
the tubing to be tested is fed through 
a coil box whose coils are arranged in 
such a way that they surround the 
tubing. After the circuit constants for 
the particular size of tubing being tested 
are set by means of selector switches 
located on the panel of a control unit, 
power is applied to the coils which, in 
turn, induce eddy currents in the tubing. 
A flaw in the tubing causes changes in 
these eddy currents. An electronic 
circuit in the control unit detects these 
changes and energizes a signal relay, 
disclosing to the operator the existence 
and location of the flaw. The detector 
consists of a control unit, which is 
standard for testing various sizes of non- 
magnetic tubing, and a coil box that 
accommodates any one specific size of 
round, straight tubing of uniform out- 
side diameter from !/, to 2 in., inclusive. 
Additional coil boxes, which are fully 
interchangeable as to mounting, di- 
mensions, and cable terminals, are 
available to accommodate any size 
tubing within the dimensions specified. 
The complete instrument is small, light, 
and easily installed. The power supply 
required for the electronic units is 
100-125 volts, 60 cycles. General 
Electric Company. 


Navy's New Super Blimp, M-1 


The M-l, largest nonrigid airship 
ever built in this country, was com- 
missioned into service with the U.S. 
Navy at Akron, O., on Navy Day, 
October 27. The new airship is reported 
to be half again as large as the K-ships, 
now being used by the Navy in coastal 
patrol work. It has 50 per cent greater 
volume of helium than the K-type, 
giving a substantial increase in cruising 
radius and bomb-carrying load. Al- 
though no performance figures have 
been released, it is known the new craft 
is faster than the K’s. 

A feature of the new M-1 is the car, 
Which is not a single cabin as in present 
types but is formed of three connecting 
units. The car, three times as long 
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as that of the K-type, is integrated by 
universal joints to allow freedom of 
motion in coordination with the flexible 
envelope above. The two outriggers, 
carrying Wasp engines, are attached 
to the midship unit, which has a blister 
below for wider range of observation. 

The M-ship design was developed 
by Navy engineers and the staff of the 
builders. Goodyear Aircraft Corpora- 
tion. 


Heart of an Air Turbine 
“Powerhouse” 


A patented-type rotor is credited 
with having contributed toward the 
range of speed and power available in 
air-turbine motors. 

Operating on an _ impulse-reaction 
principle, the solid milled rotor with 
bucket-type impeller blades employs 
an air feedback system to achieve high 
efficiency. The expanding air, plus 
patented ‘Metered Mist” lubrication, 
helps to hold unavoidable wear in the 
motors to a minimum. Onsrud Ma- 
chine Works, Inc., Chicago. 


Testing Machine for Wheels, Brakes, 


and Tires 


A machine for testing airplane wheels, 
tires, and brakes recently put into opera- 
tion can test landing loads up to 40,000 
Ibs. per wheel, tire, or brake—the 
equivalent of an 80,000-lb. airplane. 
The new testing machine utilizes a 
wheel that is 10 ft. in diameter and has 
a top speed equivalent to 200 m.p.h. 
By means of 21 plates distributed on 
both sides of the center wheel, the ‘dead 
weight” can be increased or decreased 
as desired. 

The builders state that the new test- 
ing machine has an energy equivalent 
of 50,500,000 ft.lbs., believed to be the 
greatest energy capacity ever built into 
a testing device for airplane wheels, 
tires, and brakes. It is powered by a 
150-hp. motor and needs only 17'/2 min. 
to reach top speed. 

Requiring 168 revolutions for the 
equivalent of a mile’s travel after an 
airplane tire “lands” against it, the 
main testing wheel weighs between 
16,000 and 17,000 lbs. With the ad- 
dition of the side plates, this weight can 
be increased to a maximum of about 
75,000 lbs. Nine 1-in. plates are pro- 
vided on one side of the wheel and 10 
1-in. plates on the other side. Both sides 
of the main testing wheel are equipped 
also with another !/2-in. plate which 
weighs an additional 1,475 lbs. each. 
It is estimated that the weight of the 
entire installation is more than 150,000 
lbs., with the flywheel, the auxiliary 
plates, and the base accounting for 
100,000 lbs. alone. 

The machine, which required 2 years 
to build from the time of its conception, 
is equipped also to test airplane brakes 
by direct connection to the axle of the 
flywheel against which tires are 
“landed.” By harnessing a_ brake 
directly to the axle, a brake of sufficient 
size to stop a 70,000-lb. load can be 
tested. 
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In addition to the 40,000-lb. ‘and- 
ing” apparatus on one side of the fly- 
wheel and the arrangement for testing 
brakes on the flywheel’s axle, the 
testing machine is also equipped with 
additional tire-testing apparatus on the 
other side of the wheel from the “land- 
ing” device. Goodyear Tire & Rubber 
Company. 


Sealing Strips for Portable End Tanks 


Thin strips of synthetic rubber are 
enabling the speedy erection of portable 
fuel-storage tanks as quickly as they 
are needed on the battle fronts. The 
strips, less than '/,in. thick, provide 
barriers or seals between quickly as- 
sembled and disassembled sheets of steel 
which form the exteriors of the fuel- 
storage tanks. The strips of synthetic 
rubber average about 1°/, in. in width 
and are about 10 ft. long. 

Sheeted synthetic rubber is cut 
into strips and pierced by bolt holes 
before being turned over to the Army 
units in charge of portable fuel-tank 


- erection. One of the strips is placed 


between each overlapping layer of 
steel sheets that constitute a fuel-tank 
exterior. At the first contact with fuel 
in the tank, the strip expands sufficiently 
to form a tight, nondisintegrating, im- 
pervious seal between the layers of steel. 
The strips are serviceable indefinitely 
until the tank is disassembled. Good- 
year Tire & Rubber Company. 


Navy Ambulance Plane 


High-speed flying ambulances for Navy 
and Marine Corps use are now reaching 
combat zones. The plane is a small trans- 
port that will carry two wounded men 
in wire stretchers and a crew consisting 
of pilot, copilot, and nurse. It can 
operate from bases as far as 200 miles 
from battle zones. The type has been 
named the Howard Nightingale, in 
honor of Florence Nightingale. 

The Howard Nightingale will be 
capable of landing in almost inacces- 
sible places, picking up the wounded and 
carrying them swiftly to well-equipped 
hospital units without shock or further 
injury to broken bones. The speed of 
the plane will be at least 2'/. miles per 
min. 

One of the interesting features is a 
stretcher and stanchion design. The 
stretchers are formed of wire to the 
shape of a man’s body and are 6 ft. 
long inside. Each stretcher is sur- 
rounded by a carrying rail and can be 
handled by either two, three, or four 
men. The patient is held rigidly in 
position. It is stated that if necessary 
the plane can resort to dodging tactics 
without serious consequences to the 
casualties. 

The Nightingale series is designated 
by the Navy as the GH-2 and is a five- 
place, high-wing, cab:n monoplane with 
a 450-hp. engine and variable-pitch 
propellers. The plane is a standard 
model of the Howard Aircraft Corpora- 
tion adapted to the purpose for which 
the Navy desired to use it. A special 
stretcher door opens on the right side, 
back of the cockpit door. 
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The basie’ design for the is the 
same as that which the maker sold for 
personal business transportation before 
the war. Similarly adapted planes of 
the same design are in use by the Navy 
in two other services, one for administra- 
tion in this country and foreign zones 
and the other as an advanced instru- 
ment-flying trainer. Howard Aircraft 
Corporation, Chicago. 


Multi-Size Flaring Tool for Steel 
ubing 


A simple flaring tool, which will 
make correct double flares on sizes of 
thin-wall steel tubing from */;. to 1/2 in. 
for S.A.E. flare and inverted flare joints, 
can also be used for making single or 
double flares on copper or aluminum 
tubing. The tool is designed to prevent 
cracking or splitting of tubing in flaring 
because it folds back the end to make a 
flare with double-thick, double-strength 
walls. 

Two of the important advantages 
claimed for this new tool are that it can 
be used directly on the job and that one 
tool will handle all the most widely used 
size of tubing—*/6-, 1/4-, 5/16-, °/s-, and 
1/, in. outside diameter. No vise and 
no hammering are necessary and flaring 
can be done in close quarters. The tool 
first bells the tubing, using an adapter, 
then completes the double flare very 
much the same as a conventional flaring 
tool. It can be used with soft steel 
tubing of seamless, butt-welded or lap- 
seam-welded construction having not 
over 0.035-in. wall. 

The complete tool consists of a flaring 
bar, yoke, and five adapters, all 
furnished in a metal kit. It is cata- 
logued as No. 93-FB Multi-size Double 
Flaring Tool. The Imperial Brass 
Manufacturing Company, Chicago. 


Rubber Stocks for Hot Magnesium 
Forming Sheets 


Increased service for hot magnesium 
forming sheets has been reported for 
X-84 rubber stocks. Sheets of this 
material have been in service for 200 
cycles, or five to ten times the number 
possible with former stocks. Reports 
indicate excellent service in steam up to 
$25°F. for an extended period. The 
forming sheets are claimed to have ex- 
ceptional resistance to tearing and 
smudging under heat, when forming 
Magnesium in hot press. Los Angeles 
Standard Rubber Company, Los Ange- 
les, Calif. 


Packaged Power" Unit 


A “packaged power” unit, combining 
a six-cylinder, horizontally opposed air- 
craft engine with all accessories, plus a 
clutch and flywheel, into a single, self- 
cooled package, has been developed, 
constituting a completely self-contained 
power unit. The makers state that it 
weighs less than one-third as much as 
existing power plants of comparable 
output used in busses and other motor- 
driven vehicles currently operating. 

Being air-cooled, it is offered as 
suitable for use under temperature 
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X-84 rubber stock used for hot magnesium 
forming sheets. 


extremes such as those encountered dur- 
ing winter highway operation in north- 
ern Canada as well as the heat of south- 
western deserts. It is reported the new 
unit has been operated successfully 
under test conditions at 120° and at 
— 20°F. over protracted periods. 

The engine has a dry weight of 755 
Ibs. and develops 162 net hp. at 2,800 
r.p.m. on 73 octane fuel at sea-level 
atmosphere. It was designed for en- 
closed or submerged installation. The 
principal element of the cooling system 
is a cast aluminum fan, or blower, 
mounted integrally with the flywheel 
and having an outside diameter of 
28'/,in. The 16 blades of this fan have 
airfoil shape. 

About one-half the volume of air 
propelled by the blower is used for cool- 
ing purposes and the balance to main- 
tain ample air supply to,the carburetor 
at a pressure above atmosphere on the 
intake side of the heavy-duty air 
cleaner. 


The upper half of the oil cooler tubes 


shown were soaked for 15 min. in Magnus 
No. 786 cleaner and then rinsed with tap 
water and air-dried. 
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This “packaged power” unit is a 
modification of the standard Lycoming 
C-435 engine, though the modifications 
required to adapt it for use asa -sub- 
merged unit were not extensive. A 
battery ignition system was provided in 
place of the usual aircraft magneto, 
and the shape of the oil sump was 
changed to permit a uniform overall 
housing contour, in addition to the pro- 
vision of the necessary cast clutch 
housing, flywheel, fan, cast air baffles, 
and the like. 

According to the builder’s engineers 
later developments in this “packag 
power” field already have forecast 
further considerable reduction in both 
weight and cooling-system power con- 
sumption. This complete power plant 
also has the advantage of the usual 
aircraft-engine characteristic of being 
designed to operate constantly at 75 
to 85 per cent of full power. Lycoming 
Division of The Aviation Corpora- 
tion. 


To Clean Oil Coolers 


The development of a new cleaning 
material for removing carbonized or 
heavily sludged oils from aviation oil 
coolers is announced. 

In cleaning oil coolers with this new 
compound, they are first flushed out 
with Stoddard Solvent to remove the 
excess oil. Then the cleaner, Magnus 
No. 785, used straight, is circulated 
through the tubes for approximately 
1 hour. The coolers are racked on a 
circulating pump machine that is 
equipped to handle six coolers at one 
time. Each one is individually valved. 
As the cleaner is used at room tempera- 
ture, the need for expensive and time- 
consuming solution-heating equipment 
is eliminated. The makers claim that 
the use of the cleaner has resulted in 
thoroughly cleaned coolers, allowing 
full capacity of the coolers, at a saving 
of over 50 per cent of the cleaning time 
required by the former method. The 
coolers were formerly cleaned by run- 
ning steam through them. This was 
followed by an acid bright dip made 
necessary because of the discoloration 
of the copper by the caustic soak. With 
the new product the acid bright dip is 
eliminated. Magnus Chemical Com- 
pany, Garwood, N.J. 


Flight Tests of the Mars 


The 70-ton Martin Mars was turned 
over to the Navy Trial Board recently 
upon completion of the final group of 
tests. Following verification of the test 
results by the Trial Board, the Mars will 
enter the Naval Air Transport Service 
as a “flying Liberty ship,” carrying men 
and materials to distant war thea- 
ters. 

Among the last company flights of the 
Mars was a 32-hour nonstop, non- 
refueling endurance flight during which 
the flying boat traveled more than 
4,600 miles—equivalent to a trip from 
Baltimore to Berlin and back to London 
—exceeding the international closed 
circuit distance record for seaplanes by 
approximately 50 per cent and bettering 
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three other official and seven unofficial 
records. 

This was followed by a demonstration 
of structural strength. From an al- 
titude of more than 13,000 ft. the nose 
was pointed down in a power dive. 
Upon pulling out, the accelerometer 
read over 3 g’s, meaning that the wings 
had withstood a load of 210 tons, and 
almost equivalent to the 500,000-Ib. load 
imposed on the wings and hull in static 
tests before the craft was _ first 
flown. 


The two final flights before delivery 
to the Trial Board were devoted to two- 
and three-engined tests in which the 
flying boat showed that it could not only 
maintain altitude but actually climb 
with two of the four propellers fully 
feathered. In the two-engined test, 
both engines cut were on the same side, 
but the plane remained in control at 
all times. 


Unofficially, the Mars set new stand- 
ards for gross load at take-off, leaving 
the water at 141,000 lIbs.; for amount 
of fuel carried by an airplane; and for 
longest sustained flight over water. 
In addition, the craft established what 
are believed to be new nonrefueling 
endurance marks for seaplanes, four- 
engined airplanes, and airplanes of 
over 30,000 lbs. gross weight. The 
Glenn L. Martin Company. 


Deburring Small Parts 


Nearly 100 intricate small parts of 
airplane engines, propeller-hub mecha- 
nisms, and control instruments are being 
deburred mechanically in various types 
of tumblers that utilize the principle of 
a rotating drum containing hundreds 
of small stone pebbles and an abrasive 
solution. The rough edges of metal 
parts put through this tumbling process 
are smoothed off by the abrasive action 
of the stones and the solution. In spite 
of the speed and roughness of the proc- 
ess, involving many sizes of stones and 
different solutions, parts with precision 
tolerance of 0.0003 in. are reported to be 
successfully handled. 


In the Nash Kenosha plant, 26 girls 
were kept busy filing off the rough edges 
of an extremely small part for the Pratt 
& Whitney aircraft engines being turned 
out by Nash-Kelvinator. Now, one 
man does the same job with a tumbling 
barrel and runs two other tumblers at 
the same time. Each of these aircraft 
engines requires 700 of a certain type of 
washer. Previously, a hand operator 
could smooth off 45 of these washers 
in an hour. A tumbling machine now 
does 5,000 an hour. One special part 
of the engine has 64 different “facets,” 
which were being manually filed at the 
tate of 5 per hour with considerable 
“salvage” when the file slipped. The 
tumblers can do 175 of these an hour 
without damaging one. 


So successful have the engineers 
been in widening the use of those 
mechanical stone tumblers that they 
are now adapting them to various 
polishing operations. Nash-Kelvinator 
Corporation. 
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Compressed Air and Gas Cooling 
Equipment 


In the new Niagara Aero aftercooler 
for compressed air the evaporative 
cooling principle is made to obtain the 
lower temperatures, and a new design 
gives greatly increased capacity in 
compact apparatus. Air, drawn by a 
fan through a water spray across coils 
containing the compressed air, is the 
cooling medium, and_ temperatures 
within 10° of the wet-bulb air tempera- 
ture can be maintained. This is stated 
to permit lower temperatues by 10° 
to 25° than conventional coolers and to 
produce compressed air that contains 
only one-half to three-fourths the 
amount of water formerly experienced 
with the best practice. The equipment 
is also applied to gasses generated for 
industrial use. Niagara Blower Com- 
pany, New York. 


Fire Extinguisher for Single-Hand 
peration 


Model FF-4 is a 4-lb. carbon-dioxide 
fire extinguisher that requires only one 
hand in operation. It features a self- 
aimed, fixed discharge horn and a 
thumb-operated trigger valve that re- 
leases a penetrating blanket of carbon 
dioxide. 

The operator, as though aiming a 
revolver, grasps the extinguisher’s 
arched-steel handle, while the thumb 
presses the trigger directly above. The 
fire-resistant horn, permanently regu- 
lated to fixed firing position, eliminates 
the necessity of making aiming adjust- 
ments. Randolph Laboratories Inc., 
Chicago. 


The Compars, a New Plastic Family 


An addition to the growing list of 
synthetic plastics is ‘“compar’”—a group 
of coal-limestone-and-air derivatives, 
which might be called the missing link 
between plastics and synthetic rubber, 
intended to provide immunity to the 
new aviation “superfuels.”’ The de- 
velopment of a long chain of compar 
variations grew out of demand for a 


flexible material to handle toluol, xylol, . 


and benzol. 

The compars are described by the 
producers as “transparent, flexible, 
rubber-like plastic materials, five to 
twenty times more wear-resistant than 
natural rubber, and the most solvent- 
proof rubber-substitute yet developed.” 
Some of the compars are already in use 
in warplane fue] and hydraulic hose, 
naval Diesel engines, chemical warfare 
equipment, in Sperry gyropilots, and 
in the form of protective gloves, aprons, 
and shoe coatings for workers exposed 
to irritating petroleum solvents. Other 
war uses are said to be in the develop- 
ment stage, while many postwar uses 
are expected when the new aircraft 
supergasolines are available for civilian 
cars and trucks. 

The name “compars” is used to 
distinguish between the basic polyvinyl 
alcohol resins, which are water soluble 
powders, and the many derivatives, 
compounds, and modifications that 
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have physical properties entirely unlike 
the original resin. 

This new plastics family group is 
noted for pronounced flexibility, tough- 
ness, and abrasion resistance. Some 
types of compar are not only resistant 
to, but chemically entirely unaffected 
by, the action of organic solvents, in- 
cluding the aliphatic and aromatic 
hydrocarbons, the chlorinated hydro- 
carbons, the ketones, etc. Others ex- 
hibit low pefmeability to industrial, 
refrigerant, and military gases; high 
tensile strength; and freedom from 
aging or oxidation. Progress has been 
made in widening the already large 
range of operating temperatures within 
which compar retains its other valuable 
properties. Some varieties will remain 
flexible at temperatures as low as 
—70°F. or as high as 300°F. Others 
have been so modified as to be insoluble 
in water at all temperatures, with swell- 
ing limited to 10 per cent and water 
absorption to about 15 per cent. De- 
velopment work now in progress in- 
dicates the possibility of still further 
decreasing the water sensitivity of these 
compounds. 

Production of the compars into speci- 
fied forms requires a combination of 
methods including some common to the 
plastics industry and some used in the 
manufacture of rubber. It is milled, 
for example, as is rubber, but, instead of 
building up the customary blanket on 
one of the rolls, a thin cohesive film is 
produced which has not yet completely 
fused and is not at all comparable in 
consistency with either milled or cal- 
endered rubber stock. Unlike rubber, 
it need not be vulcanized. Further 
transformation into finished and semi- 
finished products is accomplished by 
extrusion or molding. Resistoflex Cor- 
poration, Belleville, N.J. 


Low-Resistance Test Sets 


Two new Shallcross low-resistance 
test sets, Type 645 (Army range) and 
Type 653 (Navy range) include all 
features of previous models with the 
added convenience of complete porta- 
bility and greater freedom, ease, and 
speed of operation. 

The test unit containing the meter, 
batteries, switches, control, etc., is 
supported conveniently in front of the 
operator by means of adjustable shoul- 
der straps. Bond or contact resistance 
measurements as low as 0.0001 ohm. 
can then be made by attaching the 
fixed clamp to one side of the bonded 
surface, then touching the hardened 
points of the pistol-grip exploring probe 
to the other side. 

Both hands are free at all times to 
adjust and operate the instrument. 
The weight of the pistol-grip exploring 
probe is reduced to a minimum by in- 
corporating the meters, batteries, and 
other equipment in the cabinet sus- 
pended from the operator’s shoulders. 

In addition to their widespread use 
in testing aircraft bonding, these sets 
are applicable for testing railroad bonds, 
radio equipment, contact resistance of 
relays, circuit’ breakers, switches, and 
various others. The range of Type 645 
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This is Synthetic Rubber 


If America now has only a mere “handful” of natural 
rubber, it doesn’t matter so much because synthetic 
rubber production is well on its way. 

Pictured here is a handful of just one of the five basic 
commercial types of synthetic ruabber—basic materials 
that are being turned into all of the things for which 
we used to rely on natural rubber. 

Like natural rubber, the synthetic rubbers lend them- 
selves to a great variety of processing treatments. Each 
type has distinct properties and characteristics that fit 
it for specific tasks. 

For instance, one synthetic rubber, when treated a 
certain way, can be fabricated into the remarkable 
bullet-sealing hose which has so vastly increased the 
safety of our fighter plane and bomber crews...a 
different type, differently processed, may be the one 


that will produce rotary drilling hose for oil fields, or 
the compressed air hose for manufacturing plants. 

Still other types of synthetic rubber may go into 
transmission or conveyor belts, mechanical packings, 
or any of the innumerable other mechanical rubber 
goods that serve on our battle fronts and in our war 
industries today. 

You need not worry about ¢his type of synthetic 
rubber or shat one. Your great good fortune is that 
they will be available—at hand for skilled and ex- 
perienced hands to transform as needed into what 
is needed. 

Since 1921 the United States Rubber Company has been 
experimenting with and developing the possibilities of syn- 
thetic rubber... has been in practical production of 
synthetic rubber products since 1931. 


Listen to the Philharmonic Symphony program over the CBS Network Sunday afternoon, 3:00 to 
@® 1230 Sixth Ave., Rockefeller Center, New York 20 - 4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 


UNITED STATES RUBBER COMPANY 
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The Tubin small hardware parts’ sorter. 


is 0.005 and 0.5 ohm full-scale; of Type 
653 it is 0.003 and.0.3 ohm. full-scale 
Shallcross) Manufacturing Company; 
Collingdale, Pa. 


Shockproof Relay 


Designed for airplane use under con- 
ditions requiring the utmost precaution 
against unintentional operation of con- 
tacts, type 17AXX relay is reported 
to have withstood acceleration tests of 
better than 90 gravitational units. 
Despite its rugged construction, the 
relay is small in size and light in weight. 
Units of this type are regularly supplied 
with series coils for any direct current, 
or with shunt coils for use on 12- or 
24-volts d.c. Struthers-Dunn, Ince., 
Philadelphia. 


Dynamic Braking Relay 


Instantaneous dynamic braking with 
split-series field motors is provided in 
relay types 68HX100 and 67HXX100 
for a wide range of aircraft and other 
applications. These include the opera- 
tion of retractable landing gears, wing 
flaps, trim tabs, bomb bay doors, hoists, 
and similar applications utilizing re- 
versing motors. For winch operations, 
the relays permit the substitution of a 
simple locking dog for the conventional 
large magnetic brake. 

These new relays are of the Struthers- 
Dunn “nutcracker-construction” in a 
new, lightweight design having strong 
contact pressure. There are no sliding 
contacts. Positive “memory” contacts 
select the proper field winding to give 
reverse torque for braking. All parts 
and contacts are readily accessible for 
inspection. The relays operate in all 
positions and are built to withstand 
salt spray, vibration, and altitude tests. 
Struthers-Dunn, Inc., Philadelphia. 


Field-Repair Equipment for Propellers 


Metal-straightening blocks and tables 
permit the immediate repair of bent and 
warped propellers on distant fields. The 
blocks are made in sets to fit the dif- 
ferent types of hollow propellers. Each 
block is shaped to fit the contour of the 
propeller at a section or station marked 
off on the blade and designated by a 
number that is the distance in inches 
from the center line to the marked sta- 
tion. 


FROM THE INDUSTRY 


When a propeller becomes warped 
or bent in a forced landing, it is straight- 
ened by pressing the blocks of the set 
fitting the injured blade against their 
proper stations on the blade and so 
returning it to proper alignment. This 
operation is carried out on a straighten- 
ing table, with numbered table stations 
holding the equivalently numbered 
blocks, while the matching stations on 
the blade—which is held in a cradle— 
are pressed against them. An allied 
piece of equipment is a balancing hub 
to check the balance of propellers and 
enable maintenance of this balance in 
the field. Thomas Machine Manu- 
facturing Company, Pittsburgh. 


Length Sorter Reclaims Screws, Bolts, 
and Rivets 


A machine.that. automatically sorts 
to length dural; brass; and steel machine 
screws; bolts, and rivets: delivers from 
85,000 to 100,000 sorted parts in 8 hours, 
sorting to '/s-, !/is-, or '/se-in. variations 
in lengths. Twenty-four different 
lengths can be sorted at one time into 
separate receptacles, with a throw-off 
receptacle for lengths not set for sorting 
on the machine. 

The sorter is designed for aircraft, 
automobile, and shipbuilding plants 
and for any industry using a multitude 
of small hardware parts, where re- 
covery of wasted parts from floor sweep- 
ings and stockroom mixups is a critical 
problem. It can be used in conjunction 
with type sorting by belts and diameter 
sorting through rollers. 

The machine is powered by a friction 
drive, '/;-hp. motor operating on 110 
volts, a.c. or d.c. It is 48 in. high and 
occupies 5 ft. square of floor space. 
Tubin Engineering & Manufacturing 
Company, Los Angeles, Calif. 
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Model Hydraulic Systems 


One of the devices now being used 
in United Air Lines Chicago School 
for mechanic helpers is a mock-up 
of the complete hydraulic system of a 
Mainliner. This mock-up is designed 
so that the many hydraulic installa- 
tions, usually hidden in a plane’s wings 
or fuselage, are brought into the open 
and made easily accessible. 

Mounted in a scaffolding of tubular 
steel is half of a landing-gear section, 
including a full regulation wheel and 
axle, upper and lower truss and drag- 
strut, latch mechanism and warning 
system, Bungee assembly, and braking 
system. The pilot’s cockpit is located 
directly behind the landing-gear as- 
sembly, and directly overhead is 
mounted a wing section of a DC-3, 
which encloses the heart of the hydraulic 
system operation, the- wing-flaps, and 
the automatic gyro pilot. 

Hydraulic pressure for the mock-up 
is created by an electrically driven 
Vickers pressure pump, capable of 
developing a reserve pressure of 3,000 
lbs., although a pressure of only 800 
Ibs. is developed in the current DC-3’s. 
The more powerful pump is used so that 
the mock-up will be identical to the 
system to be used in the DC-4’s when 
that type of plane is placed in service. 
The mock-up presents a distinct ad- 
vantage because the pressure pump is 
easily removed for study and analysis, 
but this operation is difficult to perform 
on an actual plane inasmuch as every 
pump that is removed must be bench- 
tested before it is reinstalled. United 
Air Lines. 


Plastic Board 


Plastic board is now claimed to be 
one of the principal materials used to 
support bullet-sealing fuel cells in air- 


A mock-up of the complete hydraulic system of a Douglas DC-3 aids students in repair 
and maintenance at United Air Lines’ Chicago school. 
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WHEN JOHNNY 
COMES FLYING HOME 


Delco-Remy Aircraft Electrical Equipment 


They'll bring back more than battle honors, these men who are 
spanning the boundaries of nations between breakfast and lunch. 
With their return will come a new conception of the world’s size, a 
new release from the limitations of space, and a new appreciation 
of aviation’s place in postwar living. In bombers, fighters and 
transport planes, Delco-Remy electrical equipment is serving these 
men who serve America. When the war is won, Delco-Remy equip- 
ment will be a feature of convenience and dependability in private 


and commercial planes. More than half of Delco-Remy’s facilities 


are now engaged in supplying aircraft electrical units, precision 
parts and products for the aircraft industry. 
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planes ; it was chosen for this applica 
tion because of its light weight, str Salk. 
and ability to withstand gunfire at a 
wide range of temperatures without 
shattering. When projectiles do pierce 
the board, it is reported that it breaks 
clean, leaving no flowered edges that 
could prevent sealing of the gasoline 
tank. Another aircraft use is for deicer 
tanks, many of which are made entirely 
of the plastic board. 

The plastic board’s tensile strength 
and its ability to withstand strains are 

said to compare favorably with metal 
alloys with relation to weight. It is also 
a nonconductor of electricity, will stand 
excessive Vibration, and is not affected 
by gasoline, oils, ‘aromatic blends of 
fuels, acids, most alkalis, alcohol, and 
other solvents. The fact that it retains 
its properties over a wide range of 
temperatures makes it highly useful 
for wartime needs. The plastic board 
can be bent, cut, and formed into a 
wide variety of shapes. United States 
Rubber Company. 


Vibeston for Sound Deadening 


A new sound-deadening material 
known as Vibeston is made of asbestos 
and other nonstrategic materials. It 
serves both to deaden sound and 
dampen vibration and is compared in 
its purpose to mica. Because it is as 
much as 50 per cent lighter than mica, 
larger areas in an airplane can be in- 
sulated without increasing the weight, 
making it possible to provide noise 
deadeners and vibration dampers to 
protect the hearing of the crews. Use 
of the material will be confined to war 
purposes for the duration, but it will 


(Continued from page 65) 


Rail, Truck Officials Disagree on Air Threat; 
American Aviation, February 15, 1943, Vol. 6 
No. 18, p. 33. 

Railroads Will Win Their Share of Post-War 
Traffic, Official [R. V. Fletcher] says; American 
Aviation, March 1, 1943, Vol. 7, No. 19, p. 30. 

Air Freight vs. the Railroads, by W. A. Patter- 
son; Science Digest, May, 1943, Vol. 13, No. 5, 
pp. 13-16. Condensed from Central Manufactur- 
ing District Magazine, February, 1943. 

Judge McCarthy Sees Air Taking Cream of 
Rail Traffic. Railroad Trustee [of Denver and 
Rio Grande Western Railroad] Gives Pep-Talk 
on Aviation, Explains Reasons for Seeking Air 
Routes, by Wayne Parrish; American Aviation, 
August 15, 1943, Vol. 7, No. 6, p. 20. 

Railroad Ambitions. They Seek to Run Air- 
Road-Water-Rail Systems. AAR Opens Fight 
to Win Reverse of Law and Policy Based on 


“Monopoly” Fear; The Wall Street Journal, 
er 11, 1943, Vol. 112, No. 61, p. 1, col 
2, col. 2 


Improved Rail Service Urged to Meet Postwar 
ir Competition; American Aviation, September 
15, 1943, Vol. 7, No. 8, p. 30. 


SHIPPING 


To Speed-Up Post-War Commerce [discussion 
of air-sea cooperation]; Great Britain and the 
a August 29, 1942, Vol, 59, No. 1631, pp. 19, 


x and Water Transportation in the Post-War 
Period, by Henry F. Grady; Official Steamship 
and Airways Guide, November, 1942, Vol. 22, 
No. 5, pp. 6-7, illus. 

Air and Water Transportation in the Post-War 
Period, by Henry F. Grady; Pacific Marine Re- 
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have other applications after the war. 
United States Rubber Company. 


High-Frequency Heating 


Rapid heating plus the ability to 
create heat within the work itself are 
advantages of high-frequency heating. 
Two methods are commonly employed: 
heating nonconducting materials by a 
process called dielectric heating; and 
heating metallic materials by a process 
known as induction heating. 

Dielectric heating is based on the 
physical law that the molecules in a 
material can be disturbed, that this 
disturbance can be used to cause fric- 
tion between them, and that this friction 
will create heat. To induce this dis- 
turbance, frequencies up to several 
million cycles per second are necessary. 
These are created by an electronic 
generator, which has been developed 
to a high state of dependability, is con- 
sistant in performance, stable in opera- 
tion, and adapts itself easily to accurate 
control. 


The most important characteristic 
of dielectric heat is its ability instantly 
to create heat within the material, in- 
stead of forcing the heat in from the out- 
side surface. This makes it particularly 
adaptable to the fabrication of prac- 
tically all nonconducting materials that 
are formed or processed by heat. 


In plywood fabrication the dielectric 
method makes possible the heating of 
much thicker sections. The wood can 
be uniformly heated throughout, regard- 
less of thickness. The glue is polymer- 
ized in minutes instead of hours, and 
there is no damage to the surface or 


view, at ad 1942, Vol. 39, No. 11, pp. 68-69, 
113-114 


Transport after the War, a 
Realistic Viewpoint on Cargo Planes and Cargo 
Ships of the Future, in Which Each is Seen as 
Complementary to the Other as National Policy, 
by H. F. Grady; Export Trade and Shipper, 
November 9, 1942, Vol. 46, No. 14, pp. 3-5, 13-14. 

Air and Sea Transport, by W. L. Runciman; 
oun World, December 9, 1942, Vol. 107, pp. 
467-477 


Postwar Plans; Ships and Cargo Planes, by 


Henry F. Grady, as told to Ralph McKinon 
Turner; Log, January, 1943, Vol. 38, No. 1, 
pp. 27- 29, 


Air and >a Transport, by General Council of 
British Shipping (Chamber of Shipping of the 
United Kingdom and Liverpool Steamship Own- 
ers’ Association), London, January 8, 1943, 11 pp. 

Air and Sea Transport; Shipping World, 
March 10, 1943, Vol. 108, pp. 249-251. 

Air and Sea Transport; Shipbuilding and 
ouipiad World, March 11, 1943, Vol. 61, pp. 
227-25 


Ship Owners and Air Transport, by R. H. 
Thornton; The Aeroplane, April 30, 1943, pp. 
502-503, illus, 


Air and Sea Transport; Shipping Interests 
Views on the Future; ritish Trade Journal and 
Export World, May, 1943, Vol. 81, pp. 137-138, 


Experience with Sea and Air Services. (Sum- 
mary of statement by J. R. Hobhouse]; Times 
Trade & Engineering, May, 1943, Vol. 53, No. 


951, p. 37. 


British Shipping Council Studies the Future of 
Air and Sea Transport: Reports that Great 
Britain Has a Greater Interest in Coordination of 
Airborne Air Surface Ships than Any Other 
Great Power; Export Trade and Shipper, May 3, 
1943, pp. 3-5 
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interior of the product. In the field of 
plastics, dielectric heat can be applied 
to almost all processing methods re- 
quiring heat. It speeds up the poly- 
merization of the thermosetting resins, 
such as urea and phenol formaldehydes. 


The unique ability of induction heat- 
ing to “crowd” the surface of the piece 
with heat makes it particularly ad- 
vantageous for surface heating. In 
hardening operations, it is possible to 
give a part an extremely hard inside or 
outside wearing surface yet leave the 
strength and machinability of the 
interior intact. It can be used for 
brazing or soldering operations, permit- 
ting multiple processing of many parts 
in less time. It often makes possible 
simple inexpensive designs or the use 
of more common, easier-to-get ma- 
terials. Other common applications 
are melting of ferrous and nonferrous 
metals, annealing, heating for up- 
setting and forging, sintering powdered 
metals, and many more. 

Induction heating is practical for 
either high- or low-production methods. 
Changeovers can be made quickly, mak- 
ing the handling of small lots practical. 
For continuous production, automatic 
induction heating units are easily in- 
stalled 

Frequencies used in induction heating 
range from 60 cycles to 15,000 cycles 
per sec. and are usually produced by 
rotating machines. By the proper selec- 
tion of time, power, and frequency, it 
can be used for thorough, uniform 
heating; or internal or external surface 
heating where there is sufficient depth of 
material. Westinghouse Electric & 
Manufacturing Company. 


The Ship and the Aeroplane; The Shipping 
World and Shipbuilding and Marine Engineer- 
ing; News, June 2, 1943, Vol. 108, pp. 515-516. 


Shipowners and Air Transport; The Syren and 
Shipping, June 30, 1943, Vol. 187, p. 356. 

Surface Shipping Will Hold Its Own after the 
War, but Air and Sea Lines Should Work To- 
gether for Postwar Prosperity, by M. J. Buckley; 
Air Transportation, July, 1943, Vol. 3, No. 1, 
pp. 44-46. 

Integration of Sea and Air Routes Evident; 
The Monthly Honker, July, 1943, Vol. 6, No. 


4 


British Parliament Members Support Plane- 
Boat Combine. Claim Shipowners Have Experi- 
ence for Postwar Operations, by Katherine E. 
Johnson; American Aviation, September 1, 1943, 
Vol. 7, No. 7, pp. 20, 60. 

The Steamship Companies’ Place in Air Trans- 
port, by F. D. Fremd; The Experience of Ocean- 
Going Transport Firms Can Be Utilized to the 
Advantage of Post-War World-Wide Air Com- 
merce; Flying, October, 1943, Vol. 33, No. 4, 
Section Air Commerce, pp. 5-6, 23-24, illus. 


Freedom and Efficiency, a Policy for Britain’s 
Merchant Fleet, by General Council of British 
Shipping (Chamber of Shipping of the United 
Kingdom and Liverpool Steamship Owners’ 
sociation), London, Witherby, 1943, 9 pp. 


Air Versus Sea Transport; Jn Walker, Ronald, 
ed.; Air Transport, 1943, pp. 46—49. 


Maritime Commission Studying Combined 
Ship-Air Operations. Report Being Prepared 
by Subcommittee of Post-War Planning Commit- 
tee, Headed by Rear Admiral Vickery; Aviation 
News, August 9, 1943, Vol. 1, No. 2, p. 22. 

Air Transport, Shipping Lines Urged to Make 
Peacetime Plans [at meeting of International 
Transport Committee of the U.S. Chamber of 
Commerce]; American Aviation, September 15, 
1943, Vol. 7, No. 8, p. 16. 
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MALLORY Bearings Point the Way— 


The road to better bearing performance for high-speed engines has been 
clear since Mallory perfected the Mallosil Process of bonding rare 
metals to base metal backings. 


Mallory Bearings meet the demand for reliability and precision in these 
days of close tolerances; when aircraft engines must withstand the brutal 
punishment of high altitude combat action at incredible speeds. Silver- 
surfaced with amazing precision by the Mallosil Process, Mallory 
Bearings withstand the crushing pressure, terrific temperatures and 
fatigue stresses set up in aviation engines. 


Their performance in action tells the story. You can depend on the 
reliability of master connecting rod bearings, rocker bushings, pinion 
races, counter weight bushings, gear 
races, spacers and other engine parts 
made by Mallory. 


Present Mallory Bearing production 
facilities are devoted entirely to War 
needs. But Mallory engineers are gain- 


ing a wealth of experience in applica- 
tions of the Mallosil Process which 
will be of tremendous post-war value 
to manufacturers, not only for high- 
speed engine parts, but for a host of 
other products. We shall be glad to 
discuss the possibilities of the Mallosil 
Process with you. 


This special checking fixture— Mallory designed and 
ilt—measures tolerances on Mallory Bearings in 
split. thousandths. It enables the operator to inspect 
several d ly and to determine 
the relationship of one with another. In the photo, the 
concentricity of the outside diameter is checked with 
inside diameter and taper. 


P.R.MALLORY & CO.,Inc., INDIANAPOLIS, INDIANA 


Cable Address—PELMALLO 
Trademarks Reg. U. S. Pat. Off.—Moallosil, Rectostarter, Vibrapack 


ORV SERVES THE AVIATION, THE AVIATION-INSTRUMENT AND ~ 
MA LLO RY THE AVIATION-COMMUNICATION FIELD WITH WELDING: A] 

TIPS, THE MALLOSIL PROCESS — BEARINGS, SPECIAL ALLOYS, 
-BLECTRICAL CONTACTS, VIBRATORS, VIBRAPACKS, CONDENSERS, ROTARY AND PUSH BUTTON 
“SWITCHES, ELECTRONIC EQUIPMENT, COMMUNICATIONS HARDWARE, RECTOSTARTERS 
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Lustitute News 


Air Transport Meeting 


Inaugurating a new series of national 
meetings of the Institute throughout 
the United States, the Air Transport 
Meeting of the Institute held at the 
Hotel Statler in Washington, D.C., 
October 26, was one of the most success- 
ful ever organized by the Institute. 


The total attendance at the afternoon 
and evening sessions was well over 800. 
While no registration was taken, almost 
all governmental departments dealing 
with air transport or the development of 
the air transport industry were repre- 
sented. Members attended the meeting 
from as far as Chicago. 


Many requests have been received 
by the Institute for preprints of the 
papers given at this meeting. Because 
of paper restrictions and man-power 
shortages, preprints were only available 
of Mr. Burden’s address on “Airway 
and Ground Facilities of the Future” 
and Mr. Donaldson’s address on “The 
Airport Situation.” These two papers, 
together with others given at the meet- 
ing, have been printed in this issue of 
the Review. The other papers, with 
the exception of Mr. Warner’s paper 
on “Requirements of Local Air Trans- 
port Service” and Mr. Loening’s 
paper on “Postwar Air Cargo Trans- 
port,” will be printed in the January 
issue of the Review. Mr. Loening’s 
and Mr. Warner’s papers will appear in 
later issues. 


Gifts to the Aeronautical 
Archives 


A gift in memory of Major Charles H. 
Howard, of the Army Air Corps, who 
died in line of duty October 25, 1936, 
near Bryans Mill, Tex., was received 
from Col. Charles H. Dowman. The gift 
was a signet ring of The Order of Daeda- 
lians, a fraternal organization of U.S. 
Army commissioned airplane pilots of 
World War I. 


_ Anotable addition to the collection of 
insignia was secured for the Aeronautical 
Archives through O. H. Hamm, of 
American Airlines, Inc. It represented 
13 examples of insignia of the Air Trans- 
port Command ‘which were not pre- 
viously in the collection. Transcon- 
tinental & Western Air, Inc., sent 54 
units of company insignia, specially 
mounted on cloth. 


_A copy of Wind-Pressure on Build- 
mgs, Experimental Researches, by J. O. 
V. Irminger and Chr. Nokkentved, 
Copenhagen, 1930, was given by Eric 
ildes-Heim. Prof. Kalman J. De- 


Juhasz gave a copy of his book, The 
Engine Indicator, New York, 1934. 


More than 75 additional R.T.P. Trans- 
lations were added to the large collec- 
tions previously sent by the British Air 
Commission in Washington. The Air- 
lines War Training Institute, through 
Jerome Lederer, gave a large collection 
of books, manuals, and charts. 


Leon Beskin gave a complete file 
of his papers on stress analysis and 
structures. A complete file of manuals 


and catalogues on its products was re- 


ceived from the Pioneer section of the 
Eclipse-Pioneer Division of Bendix 
Aviation Corporation, and a comprehen- 
sive parts catalogue was received from 
the Eclipse section. Several additional 
manuals were received from the Wright 
Aeronautical Corporation. The Ranger 
Aircraft Engines Division of Fairchild 
Engine and Airplane Corporation sent 
a new instruction book. 


The Aircraft Parts Manufacturers 
Association sent a copy of its Job Dic- 


tionary for the Aircraft Parts Manufac- 


turing Industry. Dr. Alexander Klemin 


added several books to the large collec- 


tions he had given. Mrs. Bella C. 


Landauer gave eight additional pieces 
of sheet music to add to the notable 
collections previously given to the 
Archives and otherwise added to pre- 
vious gifts of books. Transcontinental 
& Western Air, Inc., gave a collection of 
14 lithographic reproductions from di- 
rect color photographs, entitled ‘‘Amer- 
ica the Beautiful.” 


Additional airplane models were sent 
by the Navy Department and the War 
Department. A model of the Wright 
Model B, made by Frank Coffyn, was 
loaned to the Aeronautical Archives 
by Mr. Coffyn. No example of this 
famous model had been in the collection 
previously . 


The collections of publications of 
state aeronautical commissions were in- 
creased by contributions from the com- 
missions of Arizona, Idaho, Illinois, 
Louisiana, Maryland, Massachusetts, 
Michigan, Minnesota, Nebraska, New 
Hampshire, New Jersey, North Dakota, 
Ohio, Pennsylvania, South Dakota, 
Tennessee, Utah, and Virginia. 


A complete collection of identification 
badges and insignia and a wooden 
placque were received from General 
Aircraft Corporation. 


Sections and Branches 


Detroit Section 


Recent meetings of the Detroit Sec- 
tion have been featured by papers, lec- 
tures, slide films, and motion pic- 
tures. The meetings were held in the 
Horace H. Rackham Educational Me- 
morial and were preceded by dinners. 
At the meeting on September 15a paper 
by Charles R. Beltz, of the Chrysler 
Corporation, was given on “Cycle-Weld 
Possibilities in Aircraft.’”” On October 
13 the members heard a lecture ‘Art 
in Preliminary Aircraft Design’? by 
Kenneth D. Randall, Director of Engi- 
neering Production Illustration of the 
Stinson Division of Consolidated Vultee. 

The November 3 meeting was fea- 
tured by an illustrated lecture on ‘‘Air- 
craft Materials and Standards” by Al- 
bert M. Stutz, Material and Process 
Engineer at the Stinson Aircraft Divi- 
sion of Consolidated Vultee. 


Alabama Polytechnic Institute 


At ‘he regular bi-weekly meeting on 
November 8 new officers were elected 
as follows: Max D. West, Chairman; 
Huel C. McLamore, Vice-Chairman; 
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and John F. Keown, Secretary, and 
Treasurer. 

Preceding the election of officers, two 
films furnished through the courtesy 
of the Douglas Aircraft Company were 
shown: Design for Flying and We Give 
Them Wings. 


University of Minnesota 


The Minnesota Student Branch held 
its first meeting of the new school year 
on October 7. Among those attending 
was a group of Curtiss-Wright Cadettes. 
The principal speaker was Mr. Phlieter, 
— Test Engineer of Northwest Air- 
ines. 


North Carolina State College 


The first meeting of the North Caro- 
lina State College Student Branch was 
held on October 12. It was voted to 
make membership available to all Sen- 
iors, Juniors, and Sophomores in Aero- 
nautical Engineering, and associate 
memberships were opened to Freshmen. 

A short business meeting was held on 
October 19 to discuss plans for the ini- 
tiation of new members. 
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be 1st ON THE POST-WAR PRIORITY LIST 


Post-war employment and prosperity 
depend upon quick resumption of normal 
peace time civilian activities, production, 
and services. To furnish lathes first to those 
who will be ready to use them (but cannot 
qualify for a war-time priority) South Bend 
Lathe Works now offers a practical post- 

war priority plan. 
South Bend Engine Lathes I YI 

and Toolroom Lathes are 
made in five sizes: 9”, 10”, 
13”, 1442”, and 16” swings, 
with bed lengths from 3’ to 
12’. The Turret Lathes are 
made with 9” and 10” swings. 
They are illustrated and de- 
scribed in Catalog No. 100-C. 


To take advantage of this plan, place an 
order now for the lathes you want. No down 
payment, no deposit is required. Should 
conditions necessitate, you may cancel the 
order at any time. All we ask is that it be 
placed in good faith. 

When your order is received, we will 
issue a numbered Post-war Priority Cer- 
tificate. As soon as materials and man- 
power are released for civilian produc- 
tion, South Bend Lathes will be shipped 


SOUTH 


SOUTH BEND 22, 


INDIANA e 


LATHE 


LATHE BUILDERS FOR 37 YEARS 


in accordance with the Priority Certificates. 
Certificate holders will receive the first 
South Bend Lathes to be thus released, up 
to 80% of our production. The remaining 
20% will be reserved for returning service 
men who may need lathes. 

All standard South Bend Lathes, em- 
bodying the improvements developed in 
meeting exacting war production needs, 
will be available. No revolutionary models 
or design changes are to be expected. 
There will be no price increase — unless 
material or labor costs, or other conditions 
beyond our control, require it. 

Here is a practical first step in putting 
your post-war plans into action. Send for 
Catalog No. 100-C and full information 
on this plan. Choose the lathes that meet 
your needs... place an order now, and 
| be sure of earliest possible delivery. 


WORKS 


13” South Bend Lathe 
Bed Lengths: 4’ to 7’ 


14%" South Bend Lathe 
Bed Lengths: 5° to 10° 


16” South Bend Lathe 
Bed Lengths: 6 to 12 


Series 1000 South Bend 9" South Bend Lathe 


tt 10” South Bend Lathe 
Turret Lathe, 10°°Swing Bed Lengths: 3° to 4/2’ 


Bed Lengths: 3’ to 42" 
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INSTITUTE NEWS 


News of |.A.S. Members 


Americo Alberi is now a Senior Struc- 
tural Engineer with Republic Aviation 
Corporation. 

George K. Anderson has joined Ballard 
Aircraft Company, Inc., as Design Group 
Leader. 

Edward P. Bentley was recently com- 
missioned a Lieutenant in the U.S. Navy 
and assigned to the Navy Bureau of 
Ordnance. 

Bernard H. Bissinger has taken up his 
new duties as Mathematics Instructor at 
Michigan State College. 

Francis J. Borofka has left his work as 
a Draftsman with The Glenn L. Martin 
Company to enlist in the Army Air 
Forces. 

Rowland Burnstan was recently elected 
Executive Vice-President of the Lawrance 
Engineering and Research Corporation. 

George S. Cherniak has joined the 
Forging Research Association as Research 
Associate. 

Laurance H. Cooper has been trans- 
ferred to be Manager of the Elizabeth City, 
N. C., Division of Consolidated Vultee 
Aircraft Corporation. 

Horace C. Davis, formerly Engineering 
Instructor at the Casey Jones School of 
Aeronautics, is now an Engineering Drafts- 
man with The Glenn L. Martin Com- 
pany. 

Alfred L. Day is with American Avia- 
tion Corporation as Supervisor of Elec- 
trical, Radio and Instrument Inspection. 

Charles W. Deeds was elected President 
and General Manager of Niles-Bement- 
Pond Company. 

Robert P. Dietz, now a Lieutenant in 
the Army Air Forces, has been assigned 
to the Aircraft Laboratories at Wright 
Field. 

Marthon Doak, Jr., entered the Army 
Air Forces as an Aviation Cadet. 

Donald W. Eno has been promoted to 
Acting Reserve Captain with Pan Ameri- 
can Airways System, Inc. 

Arthur P. Frass is now a Test Engineer 
at the Packard Motor Car Company. 

Frederic E. Fuller has transferred to the 
Lycoming Division of the Aviation Cor- 
poration. 

David B. Hartley, recently commis- 
sioned a Lieutenant in the Army Air 
Forces, is an Engineering Officer and 
Flight Engineer. 

Joseph T. Hartson has been elected 
President of The Glenn L. Martin-Ne- 
braska Company, having formerly been 
Executive Vice-President of the parent 
company at Baltimore. 

Frank L. Heath has been appointed 
Head Procurement Inspector, Western 
Procurement District, US. Army Air 
Forces, assigned to the Flight Division at 
Vega Aircraft Corporation. 

Robert A. Hitch is now with General 
Electric Company as an Engineer in the 
Supercharger Engineering Division. 

Evert C. Hokanson received his com- 
mission as a Lieutenant in the U.S. Naval 
Reserve and was assigned to the Air 
Transport Squadrons. 

George H. Hufferd is now Director of 
Research at The Weatherhead Company. 


Henry Jessen, formerly Assistant Pro- 
fessor of Aeronautics at the Guggenheim 
Aeronautical Laboratories of Stanford 
University, is now an Aeronautical Engi- 
neer at the Wind Tunnel of the Ames 
Aeronautical Laboratories of the National 
Advisory Committee for Aeronautics. 

James P. Judin has been commissioned 
an Ensign in the U.S. Naval Reserve. 

John Krasnitski is doing layout work in 
the Installation and Development De- 
partment of Pratt & Whitney Aircraft 
Division of United Aircraft Corporation. 

Charles H. Krull has been appointed 
an Aerodynamicist with McDonnell Air- 
craft Corporation. 

Edgar J. Lesko has joined the Army Air 
Forces as an Aviation Cadet. 

Donald R. Lindquist is now a Liaison 
Engineer in the Engineering Department 
of Douglas Aircraft Company, Inc. 

Clinton B. F. Macauley has joined the 
Public Relations Staff of Fairchild Air- 
craft Division of Fairchild Engine and 
Airplane Corporation. 

Richard J. Markey has been promoted 
to Staff Specialist in the General Super- 
intendent’s Office of Chance Vought Air- 
craft Division of United Aircraft Corpora- 
tion. 

Richard B. May has joined Chrysler 
Corporation as an Electrical Engineer. 

Leonard Meyerhoff has been promoted 
to Junior Engineer in the Aerodynamic 
Section of the Propeller Division of the 
Curtiss-Wright Corporation. 

Irving Michelson has become a Gradu- 
ate Fellow in the School of Mathematical 
Mechanics at Brown University. 

Robert M. Miller has been promoted 
to Technical Sergeant in the Army Air 
Forces. 

Lee Ben Min is now a First Lieutenant 
in the Chinese Air Force assigned to the 
Committee on Aeronautical Affairs of the 
Republic of China. 

Stanford E. Neice, a Lieutenant in the 
Army Air Forces, is a Weather Officer and 
Forecaster. 

William O. O’Connor has joined the Air 
Forces as a Flying Cadet. 


Members 


The following applicants for member- 
ship or applicants for change of previous 
grade have been admitted to membership 
in the grades indicated since the publica- 
tion of the list in the last issue of the Rr- 
VIEW. 


Transferred to Associate Fellow 
Grade 
Norris, Eugene Wesley, B.S. in M.E.; 


Mgr., Tech. Dept., Aero. Chamber of 
Commerce of America, Inc. 


Elected to MEMBER Grade 


Black, Harold James, B.Ae.E.; Stress 
Engineer, Class A, Northrop Aircraft, 
Inc. 
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Charles F. Pape has been appointed 
Chief of Contracts and Division Treasurer 
at the Allentown Division of Consolidated 
Vultee Aircraft’ Corporation. 

Thomas P. Peppler joined General Mo- 
tors Corporation as a Project or Design 
Engineer in the Aircraft Development 
Section. 

Claude H. Perier is the Director of Re- 
search Engineering at American Screw 
Products. 

Bernard L. Prenovich has opened his 
own business as a Consulting Engineer. 

James F. Reagan has recently changed 
his name legally from James F. Hail- 
stones. 

Jeffrey D. Schaffer is now a Stress 
Analyst with the General Motors Corpora- 
tion. 

Facundo L. Sfreddo joined United Aero 
Service as an A. & E. Mechanic. 

Earl R. Southee has been promoted to 
Assistant Director of the C.A.A. War 
Training Service. 

Robert E. Street has been appointed 
Visiting Lecturer in Physics at the Wilder 
Laboratory of Dartmouth College. 

Harold R. Sweet entered the U.S. 
Marine Corps as an Engineering Officer. 

Thomas N. Tracy is now Administrative 
Assistant in the Chance Vought Aircraft 
Division of United Aircraft Corporation. 

Ralph M. Tuttle is an Aeronautical De- 
sign Engineer in the Fleetwings Division 
of Kaiser Cargo, Inc. 

Eugene L. Vidal is President of Vidal 
Corporation and of Vidal Research Cor- 
poration. 

John F. Vogel has been promoted to 
Major in the Army Air Forces and is As- 
sistant Chief of Air Staff Training at Army 
Air Forces Headquarters. 

Donald R. Watson has joined Eastern 
Aircraft Division of General Motors Cor- 
poration. 

James E. Webb, who has been Secretary 
and Treasurer of Sperry Gyroscope Com- 
pany, Inc., has been elected Vice-President 
of the company. 

Richard de H. Williams is now Flight 
Test Supervisor at Avion Inc. 

Linwood C, Wright is Junior Aeronauti- 
cal Engineer in the Airflow Research De- 
partment of the Langley Memorial Labo- 
ratory of the National Advisory Commit- 
tee for Aeronautics. 


Elected 


Butterworth, Wesley Theodore, M.S. 
in. Ae.E.; Aero. Engineer, Airplane Div., 
Curtiss-Wright Corp. 

Hlobil, Josef Stanislav Jan, President, 
Columbia Aircraft Industries. 

Jacobs, Edwin John, Chief Loftsman, 
Kellett Aircraft Corp. 

Lasker, Hans Erich, Works Manager, 
Republic Aviation Corp. 

Nicholas, Thomas E., B.S. in E.E.; 
Designer, Simmonds Aerocessories, 
Inc. 

Sidebottom, John Herbert, B.M.E.; 
Asst. Manager, Tech. Dept., Aero. Cham- 
ber of Commerce of America, Inc. 

Weiller, Paul G., Dr. Eng.; Head of 
Research Dept., Kollsman Instrument 
Div., Square D Co. 
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“BUTTERFLY” 
OPEN 
SIGNALING 


“BUTTERFLY” 
CLOSED 


NO SIGNAL 


Clear reliable indication under all conditions 
—rugged construction unaffected by shock 
or vibration—freedom from need of spares 
—elimination of burnouts—these are some 
of the factors definitely established by per- 
formance of Signalette. Characteristics: 

Positive indication in brightest sunlight, 
any light, or in total darkness. 

Instant adaptation to airman’s eyes from 
cockpit to target. No blur or glare. 

Dynamically balanced. Withstands vibra- 
tion of 10 G. Has successfully undergone 
700,000 cycles of operation. 

No delicate filaments to break. Non- 
shatterable plastic cap. 

Unaffected by extremes of temperatures 


Lettedfuse 
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from 85° F. below zero to 160° F. above. 

Saves 4 current. Uses only 2.25 watts as 
compared with average of 4.5 watts of fila- 
ment lamps. Draws only .09 ampere. 

Fits the °% standard lamp mounting 
AC42-B3593. (115 V. Signalette fits 1” lamp 
mounting). Solder or screw terminals. 

Littelfuse Signalette is an original im- 
provement in signal indication by light. It 
unfailingly indicates by reflected light— 
daylight or artificial—or in blackest night. 
Radium-active fluorescent “butterfly” 
vanes are electrically energized. Available 
in 4 voltages: 6, 12, 28 V., D.C., and 115 V., 
A.C. for continuous operation. Four signal 
colors: Red, green, amber, white. 


RUNNING GEAR 
_ OXYGEN FLOW 
‘FUEL PRESSURE 

PRESSURE 
“BOMBS AWAY” 


ITHSJANDS SHOCK IN 
INDUSTRIAL USES 


Signalette meets a need never before 
supplied in industry. It insures long- 
lived dependable indication where fila- 
ment lamps are liable to fail under 
shock and vibration. Signalette’s ad- 
vantages are found in manufacturing 
—in railway—in simultaneous read- 
ings on test equipment—and many 
other applications. 


“Eye of Signalette Always 
Firmly on the Job!” 


Wheeler 
sign Gre 
Corp. 

Whitma 
Pres. & M 
Bell Airers 


Trans 


Bossern 
Correspon 
Boeing Ai 

Hoffer, 
Sr. Aerod 
eal Corp. 


Elected 


Andrev 
drews Pu 

Shepar 
Owner, 

Tafe, I 
ice Direc’ 
Corp 


Elected 


Benno’ 
Mech. E 
Navy Y: 

Cohen 
Aero. En 
N.A.C.A 

Curtis 
Enginee! 

Garris 
Enginee' 

Laird, 
Flight L 

Nyerg 
Boeing 

Peck, 
Publica 
Corp. 

Rao, | 
Scientifi 
tablishn 

Riley 
Republi 

Rodg 
Mechar 
tric & } 

Salit, 
War De 
Shor 
Engine: 
Slau; 

Experi 

Avia, I 
St. 
Dougls 

Turt 


ment 
Corp. 


Se 
‘ 
\ 
. SUGGESTED AIRCRAFT 
X 
\ APPLICATIONS 
\ 
LANDING GEA 
‘Send for Signalette Bulletin and engineering data. Outline needs for test samples. 
WRITE OR WIRE EL MONTE OFFICE Bote 


Wheeler, John W., Landing Gear De- 
sign Group Leader, Bell Aircraft 
Corp. 

Whitman, Ray Palmer, First Vice- 
Pres. & Manager, Niagara Frontier Div., 
Bell Aircraft Corp. 


Transferred to MEMBER Grade 


Bosserman, Charles Ashton, B.S.E.; 
Correspondent Engineer, Project Staff, 
Boeing Aircraft Co. 

Hoffer, Jerome, Jr., M.S. in Ae.E.; 
Sr, Aerodynamicist, Brewster Aeronauti- 
eal Corp. 


Elected to Industrial Member Grade 


Andrews, Phillip, Owner, Phillip An- 
drews Publishing Co. 

Shepardson, Frederick Wayne, B.S.; 
Owner, Maltex Co. 

Tafe, Harvey Christopher, B.A.; Serv- 
ice Director, Consolidated Vultee Aircraft 
Corp 


Elected to Technical Member Grade 


Bennon, Meyer, B.S. in M.E. Jr. 
Mech. Engineer, Naval Aircraft Factory, 
Navy Yard, Philadelphia. 

Cohen, Abraham, B.S. in M.E.; Jr. 
Aero. Engineer, Langley Mem. Aero. Lab., 
N.A.C.A. 

Curtis, J. Maurice, B.S.; Assoc. Aero. 
Engineer, U.S. Naval Air Station. 

Garrison, Pollard, A.B; Flight Test 
Engineer, Vega Aircraft Corp. 

Laird, William Douglas, B.Sc. in C.E.; 
Flight Lt., R.C.A.F. 

Nyerges, Gilbert Arthur, 
Boeing Aircraft Co. 

Peck, Paul H., Head of Engineering 
Publications, Allison Div., General Motors 
Corp. 

Rao, Bhagavatula Chalapathi, B.A.; Jr. 
Scientific Officer, Royal Aircraft Es- 
tablishment, England. 

Riley, John F., Flight Test Engineer, 
Republic Aviation Corp. 

Rodgers, Oliver Eliot, M.S.; Research 
Mechanical Engineer, Westinghouse Elec- 
tric & Mfg. Co. 

Salit, Milton Henry, B.S.; 
War Dept. 

Short, Robert B., B.S. in Ae.E.; Staff 
Engineer, Culver Aircraft Corp. 

Slaughter, Elmer C., E.E.; Supervisor, 
Experimental Engineering Dept., Lear 
Avia, Inc. 


Engineer, 


Instructor, 


St. Germain, Arthur V., Designer, 
Douglas Aircraft Co., Inc. 

Turbett, Frank J., Ae.E.; Develop- 
ment Engineer, Goodyear Aircraft 


Corp. 


Transferred from Student to 


Technical Member Grade 


Boteler, Earl Wesley, Acro. Engineer, 
Ryan Aeronautical Co. 


Boyce, William Carter, A.B.; Detailer, 


Chance Vought Aircraft Div., United 
Aircraft Corp. 
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Campbell, Alan Lawrence, A.A.A.E.; 
Private, U.S. Army. 

Caspar, William Charles, B.S. in Ae.E.; 
Engineering Asst., Ryan Aeronautical 
Co. 

Ciambriello, John Dominick, Designer, 
Fairchild Aircraft Div., Fairchild Engine 
& Airplane Corp. 

Davies, Nelson Samuel, Engineer, In- 
land Air Lines. 

Dean, Raymond Joseph, B.S.E.; Jr. 
Research Engineer, National Research 
Council, Canada. 

De Marco, Edward, Sr. Lab. Asst., 
Propeller Div., Curtiss-Wright Corp. 

Erickson, John Leonard, Asst. Drafts- 
man, American Airlines, Inc. 

Field, Robert Orrin, B.S. in Ae.E.; 
Stress Engineer, Ford Motor Co. 

Gaugh, William James, B.S.; Instruc- 
tor of Aeronautics, New York Univ. 

Hieber, George Matthew, Jr., B.S. in 
Ae.E.; Apprentice Engineer, Grumman 
Aircraft Engineering Corp. 

Jacobson, Oliver Hansen, B.S. in M.E.; 
Aerodynamicist, North American Avia- 
tion, Inc. 

Kajencki, Stephen Stanley, B.Ac.E.; 
Research Aerodynamist, Airplane Div., 
Curtiss-Wright Corp. 

Kirkwood, Thomas Frederick, A.B., 
M.E.; Lab. Asst., Guggenheim Aero. 
Lab., Stanford Univ. 

Lehr, Thomas Adam Daniel, B.Ae.E. 

Levin, Marvin L., B.S. in Ae.E.;  Pri- 
vate, U.S. Army. 

Maxwell, Howard Graham, B.S. in 
Ae.E.; Engineering Asst., Vega Aircraft 

Jorp. 

Melkanoff, Michel Alan, B.Ae.E.; Aero. 
Engineer, York Research Corp. 

Moniz, Jorge, Engineer, Brazilian Gov- 
ernment. 

Mossler, Hy, B.S. in Ae.E.; Engineer, 
Cessna Aircraft Co. 

Pichnarcik, Anthony Joseph, B.S. 
in Ae.E.; Design Engineer, Chance 
Vought Aircraft Div., United Aircraft 
Corp. 

Rose, Leonard Murrell, B.S. in Ae.E.; 
Aero. Engineer, Ames Aero. Lab., N.A.- 
C.A. 

Russell, Ralph Arlington, Jr., Appren- 
tice Engineer, Pan American Airways 
System, Inc. 

Trueblood, Ralph Beers, B.S. in Ae.E.; 
Jr. Engineer, Aeronca Aircraft Corp. 

Zultewicz, Frank Joseph, Jr. Experi- 
mental Engineer, Propeller Div., Curtiss- 
Wright Corp. 


Elected to Affiliate Grade 


Byrd, Eugene Stanley, Aviation Metal- 
smith, U.S.N.R. 
Jordan, Marie Aline, Director of Re- 


search, Jordan Aircraft Research Asso- 
ciates. 


Selan, Joseph S., Installation Engineer, 
Hartford-Empire Co. 

Smith, Marvin Pierce, A.B. in C.E.; 
Extrusion Engineer, The B & T Metals 
Co. 


Waterman, Jerome A., B.S.; Lt. Col., 
U.S. Army Air Forces. 
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Necrology 


Caleb Smith Bragg 


Caleb Smith Bragg, a Founder Mem- 
ber of the Institute and for many years 
a leading figure in the fields of aviation, 
automobile and motor-boat racing, 
and related activities, died on October 
24, at the age of 56, after a long illness. 
An engineer and inventor of many auto- 
motive devices, he won fame as an auto- 
mobile racing driver in the early days of 
the industry, as a test pilot in the Army 
during the first World War, and as a 
manufacturing executive. 

From the place of his birth in Cin- 
cinnati, O., on November 23, 1885, Mr. 
Bragg entered Yale University, gradu- 
ating with his Bachelor of Science de- 
gree in 1908, and took a postgraduate 
engineering course at the Massachusetts 
Institute of Technology in 1909. While 
a student at Yale he became interested 
in automobile and motor-boat racing, 
subsequently establishing numereous 
records and winning many trophies in 
this country and abroad in competition 
with famous professional drivers. He 
learned to fly at the Glenn L. Martin 
school in Los Angeles in 1915 and even- 
tually became Vice-President and Di- 
rector of The Glenn L. Martin Com- 
pany. He was a coorganizer of the 
Wright-Martin Company. 

Entering the Army service as in ex- 
perimental pilot in 1917 he served with 
the rank of captain as Director of Flying 
at McCook Field, Dayton, O., through- 
out the first World War, during which 
time he set several altitude and speed 
records for landplanes and seaplanes. 
As a Governor of the Aero Club of 
America and Chairman of its Contest 
Committee, he organized and conducted 
the contests for the Pulitzer, the Curtiss 
Marine, and other aviation trophies in 
several American cities. 

In addition to other business enter- 
prises, he was a director of Wright Aero- 
nautical Corporation and President of 
the Bragg-Kliesrath Corporation. When 
this company was absorbed by Bendix 
Aviation Corporation, he became a di- 
rector, as well as Vice-President of Ben- 
dix Marine Products Company. More 
recently, he was President of Langley 
Aviation Corporation and, until his 
resignation last March because of ill 
health, he was Vice-President and Con- 
sulting Engineer of the C. M. Keyes 
Aircraft Service, Inc. He was the au- 
thor of the Rules Book of the Aero Club 
of America and of numerous magazine 
articles. 


Graham Bethune Grosvenor 


Graham Bethune Grosvenor, a direc- 
tor and member of the executive com- 
mittee of Pan American Airways and 
special assistant to the President of that 
company, died in a New York hospital 
on October 28, after a long illness. His 
age was 59. 


A native of Dubuque, Ia., where he 
was born on July 22, 1884, Mr. Gros- 
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venor began his business career with the 
Otis Elevator Company in 1902. He 
studied electrical engineering and be- 
came Vice-President of the company 
in 1918, hold'ng that office until 1924 
and contributing several inventions for 
the development of high-speed eleva- 
tors. He was a pioneer in commercial 
aviation, having been one of the found- 
ers of the West Indian Aerial Express 
in 1927 and continuing as Vice-Presi- 
dent until it became a part of Pan 
American Airways. In addition, he 
served as President of Fairchild Aircraft 
Manufacturing Corporation and Vice- 
President of Fairchild Aviation Corpora- 
tion in 1928. When these companies 
and others were consolidated into The 
Aviation Corporation in 1929, Mr. 
Grosvenor was made president, and also 
served as director of Air Investors, 
Inc. 

In addition to his financial and execu- 
tive connections with the aeronautical 
industries, Mr. Grosvenor’s engineering 
accomplishments included inventions 
for the stabilization of aircraft in flight 
dating as far back as 1915. He also 
held other industrial and commercial 
directorships, 


Ens. Charles Frederick Leiserson 


Ens. Charles Frederick Leiserson, 
US. Naval Reserve, assigned to active 
duty as a naval aviator flying torpedo 
bombers, was killed in an accident to 
his plane on September 20. He was 
buried with full military honors in the 
Arlington National Cemetery on Sep- 
tember 23. 

Ensign Leiserson was 21 years of age, 
having been born in Toledo on January 
31, 1922. He was graduated from 
Wilson High School, Washington, D.C., 
in June, 1938, and was awarded his 
BS. degree in aeronautical engineering 
at the Massachusetts Institute of Tech- 
nology in June, 1942. Employed first by 
Boeing Airplane Company in Seattle 
as a Junior Flight Engineer, he trans- 
ferred to the Grumman Aircraft Engi- 
neering Corporation as an Aerodynami- 
cist engaged in flutter investigations 
and flight test work until his enlistment 
as an aviation cadet in the Navy in 
October, 1942. He had held a private 
pilot’s license before entering the na- 
tion’s service. 


Alfred Du Pont Warner, III 


Alfred Du Pont Warner, III, died on 
September 26, 1943, while in active 
service in Africa as a sergeant in the 
US. Army Air Forces. 

Born at Wilmington, Del., September 
12, 1914, Sergeant Warner was edu- 
cated at Tower Hill School and the 
Choate School, attended the University 
of Pennsylvania, and was graduated 
from the Boeing School of Aeronautics. 
Employed from December, 1941, as a 
Civilian Aircraft Inspector at McClellan 
Field, California, to check and inspect 
aircraft, tools, and equipment, he en- 
listed in the Army on February 16, 
1942, and joined the 463rd Ord- 
hance Company at MacDill Field, 
Florida. Subsequently he was sent 
overseas. 
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Personnel Opportunities 


This column is for the use of indi- 
vidual members of the Institute seek- 
ing new connections and organizations 
offering employment to aeronautical 
specialists. Any member or organiza- 
tion may have requirements listed 
without charge by writing to the 
Secretary of the Institute. 


WANTED 


Aeronautical Engineers urgently 
needed by Consolidated Vultee Air- 
craft Corporation, Fort Worth Divi- 
sion, to execute program of extensive 
development of large aircraft. Appli- 
cant must have technical training and 
not presently employed in essential 
war industries. Apply direct to 921 
Lamar Street, Fort Worth, Tex. 


Graduate Engineers for essential 
war work, opportunity for advance- 
ment and increased earnings. Aero- 
nautical experience not necessary. 
Must be citizen not employed in essen- 
tial war industry or have certificate 
of availability from the U.S. Employ- 
ment Service Office or War Man- 
power Commission of your area. 
Write direct, stating school, age, de- 
gree, experience, draft classification, 
and marital status to Consolidated 
Vultee Aircraft Corporation, Indus- 
trial Training Division, San Diego, 
Calif. 


Engineer—Aeronautical or Mechani- 
cal—to establish and conduct com- 
plete test program on Army Air Force 
helicopter. Program will include all 
types of testing to determine air- 
worthiness and functioning of com- 
ponent parts, including bench, fa- 
tigue, structural, resonance, and flight 
operational tests, as well as design of 
necessary test equipment. Excellent 
opportunity for advancement in new 
development program. Requires able 
and agressive engineer with force and 
foresight. Must be citizen and be 
able to secure certificate of avail- 
ability. Write, giving full particu- 
lars including draft status to Adminis- 
trative Engineer, Kellett Aircraft 
Corporation, Plant No. 2, Upper 
Darby, Pa. 


Writer with engineering background 
by established metal producer for 
technical editing and promotion work. 
Position in New York City offers 
sound future. Give full details in- 
cluding draft status. Address in- 
quiries to Box 197, Institute of the 
Aeronautical Sciences. 


AVAILABLE 


Aeronautical Engineer, B.Ae.E., 6 
years’ experience in wind tunnel, 
laboratory, flight research, including 
all phases of research from planning 
tests to preparing reports. Desires 
position in flight research with air- 
craft manufacturer or air line. Ad- 
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dress inquiries to Box 203, Institute 
of the Aeronautical Sciences. 


Aeronautical Engineer, B.S. in 
M.E. (Aero Option), with over 4 years’ 
experience in design and supervision 
wishes to become associated with a 
consulting engineer or group in the 
Philadelphia area. Address inquiries 
to Box 202, Institute of the Aero- 
nautical Sciences. 


Test Pilot, research minded, seeks 
new connection preferably in ex- 
perimental or development work. 
Address inquiries to Box 201, In- 
stitute of the Aeronautical Sciences. 


Aeronautical Engineer, B.S. in 
Ae.E., age 26, 2 years’ experience 
stress analyst and structural engineer 
with Navy Department; possesses 
valid commercial, instructor, instru- 
ment and 675-hp. ratings; 1,300 
hours time. Desires position involv- 
ing flight engineering and testing. 
Address inquiries to Box 200, Insti- 
tute of the Aeronautical Sciences. 


Engineer, 15 years’ experience as 
aeronautical, automotive, and air- 
conditioning engineer; until 
supervisor of important liaison wor 
in engineering department of major 
aircraft manufacturer; at present 
doing graduate work in air transport 
field while acting as supervising re- 
search engineer on war project at 
University; desires connection in air 
transport field. Address inquiries to 
Box 199, Institute of the Aeronautical 
Sciences. 


Graduate Engineer, 10 years’ prac- 
tical experience in design and develop- 
ment of aircraft armament including 
power-operated gun turrets; 50- 
caliber and 20-mm. fixed installations. 
Experience obtained with leading 
American and British Gun Turret 
Builders; desires position as Design 
Engineer or Executive with progres- 
sive aircraft concern. Address in- 
quiries to Box 198, Institute of the 
Aeronautical Sciences, 


Aeronautical Engineering Executive, 
9 years’ experience, all phases aircraft 
engineering; 10 years’, mechanical en- 
gineering; 5 years’, electrical engi- 
neering; 4 years’, Marine engineering; 
desires responsible executive position; 
immediately available. Address in- 
quiries to Box 195, Institute of the 
Aeronautical Sciences. 


Aeronautical Engineer, M.I.T. 
graduate, age 37, 14 years’ practical 
and well-rounded experience on air- 
craft design, supervision, executive, 
wide organization background. Held 
positions as project engineer, assist- 
ant chief engineer, chief aeronautical 
engineer. Desires permanent posi- 
tion as chief engineer or similar. 
Willing to go into partnership. Loca- 
tion preferred, Los Angeles or ex- 
tended area, or South America. Ad- 
dress inquiries to Box 153, Institute 
of the Aeronautical Sciences. 
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Helping the tire maker: Pictured here is a laboratory model of the new Westinghouse-developed “mass spectro- Bunh 
meter,” an adaptation of which analyzes gases with incredible swiftness and accuracy. Right now, one of the most Conn 
important of its many uses is speeding up tremendously a step in the making of synthetic rubber. Celar 
Chan 
Westinghouse research accepts every wartime challenge... Chan 
as 
Cher 
Under the spur of war, Westinghouse research is delving into numberless mysteries, not only Clev 
in the vast field of electricity and electronics, but also in chemistry, physics, metallurgy, = 
plastics. And as a result, out of the great Westinghouse laboratories has come a steady Com 
stream of new war products, and new and better ways of making old ones. ae 
urt 
C 
C 
Westinghouse research develops new talent . 
art 
I 
for America... Del 
Dov 
To Westinghouse, each year, come several hundred bud- E.I. 
ding scientists and engineers—to work, to learn, to blaze East 
new trails in electrical research. And each year, through Ecli 
more than 100 Westinghouse scholarships, young men Ede 
enter America’s engineering colleges to develop the native Eite 
skill and talent that have made America great and will _ 
make it greater. 
Fair 
Fer 
Fle 
= Fro 
Westinghouse research promises new Gs 
Ge 
wonders for peace... Ge 
You have heard much talk of the marvels science will 
offer you after the War. Well, there will be marvels— | 
Ge 
plenty of them—and Westinghouse research is work- B. 
=~ ing to contribute its full share. But we will never lose Ge 
a sight of what we consider our first duty: seeing that, Gi 
beyond all question, each Westinghouse product, old Gi 
a or new, is the very finest of its kind. Westinghouse 
j Electric & Manufacturing Co., Pittsburgh, Pennsyl- — 
vania. Plants in 25 cities, offices everywhere. 
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Index to Aduertisers 


Ace Manufacturing 136 
Allison Division, General Motors Corporation.......... 172 
Aluminum Company of America. 21 


American Bosch Corporation. 
American Brakeblok Division, American Brake Shoe 


206 
American Metal Products Company... 115 
American Photocopy Equipment Company............ 138 
American Screw Products... 75 


Anaconda Copper and Brass, The American Brass Company 180 
Automatic Electric Sales Corporation 142 


Baldwin Southwark Division, The Baldwin Locomotive 
Bendix Aviation Corporation pe 


160 
Eclipse-Pioneer Division (Pioneer Instruments)... .Back Cover 
BG Corporation, The 


Black & Decker Electric Company, The..............-- 154 
Boots Aircraft Nut Corporation... 102 
Borg-Warner Corporation, Pesco Products Company Di- 
Bunhill Publications Limited. 146 
Cannon Electric Development Company..............- 24 
Celanese Celluloid Corporation, Celanese Corporation of 
Chance Vought Aircraft Division, United Aircraft Corpora- 
Champion Spark Plug Company... 124 
Chase Brass & Copper Co. Incorporated.............44- 165 
Cleveland Pneumatic Tool Company, The.............-. 74 
Climax Molybdenum Company... 52 
Consolidated Vultee Aircraft Corporation........... 126, 127 
Corrosion Control Corporation... 
Curtiss-Wright Corporation 
Wright Aeronautical Corporation Division........... 101 
182 
elco-Remy Division, General Motors Corporation...... 190 
Dix Manufacturing Company... 138 


E. 1. du Pont de Nemours & Company, Inc., Plastics Division 32 


Eastern Aircraft Division, General Motors Corporation... 82 
Eclipse-Pioneer Division (Pioneer Instruments), Bendix 


Elastic Stop Nut Corporation of America..........000. 66 


Fairchild Engine and Airplane Corporation, Ranger Aircraft 
Fenn Aircraft Division, Fenn Manufacturing Company.... 60 


Frontier Bronze Corporation... 168 
G&O Manufacturing Company, The............eee0ee 146 


General Electric X-Ray Corporation 


112 
General Motors Corporation 

General Tire & Rubber Company, The............ee005 16 
B. F. Goodrich Company, Inc...........-+e005 17, 18, 19, 20 

Goodyear Aircraft Corporation... 

Great Lakes Steel Corporation Division, National Steel 

Guardian Electric Company... 62 


Haskelite Manufacturing 132 
Hewlett-Packard 57 
Hyatt Bearings Division, General Motors Corporation.... 144 
International Nickel Company, Inc., The...........++-1, 128 
Kenyon Instrument Company, Inc... 46 
Walter Kidde & Company, Inc.............. Inside Back Cover 
Kollsman Instrument Division, Square D Company....... 56 
Lawrance Engineering and Research Corporation........ 93 
Lockheed Aircraft Corporation, Vega Aircraft Corporation 

McDonnell Aircraft Corporation. 37 
Monsanto Chemical Company, Plastics Division......... 204 
National Lock Washer Company, The. 150 
National Steel Corporation, Great Lakes Steel Corporation 

North American Aviation, Inc... 91 
Pacific Gear Works Division, Western Gear Works...... “ 92 
Packard Motor Car Company... 170 
Pesco Products Company Division, Borg-Warner Corpora- 

Ranger Ajircraft Engines Division, Fairchild Engine and 

Republic Aviation Corporation. 10 
Roddis Lumber & Veneer Company............ee000. 158 
John A. Roebling’s Sons Company... 42, 43 
Romec Pump Company.........+seeeeeees Inside Front Cover 
Scovill Manufacturing Company, Waterville Division. .... 52 
Shenango-Penn Mold 182 
Speedway Manufacturing Company. 146 
Sperry Gyroscope Company, Inc.........-.sseeeeeees 130 
Square D Company, Kollsman Instrument Division. ...... 56 
Stewart-Warner Corporation. 80, 81 
B. F. Sturtevant Company, Inc... ....sccccccccccces 176, 177 


Tennessee Eastman Corporation, Eastman Kodak Company 14 
Thompson Products, Inc 


Titeflex Metal Hose 39 
Union Aircraft Products Corporation. 164 
United Aircraft Corporation, Chance Vought Aircraft Divi- 

United States Plywood Corporation. 96 
United States Rubber Company............00+ 119-122, 188 
United States Treasury Department. 159 
Utah Radio Products Company 174 
Van Dorn Iron Works Company, The........++++eeee- 83 
Vega Aircraft Corporation, Lockheed Aircraft Corporation 40 
Waterville Division, Scovill Manufacturing Company..... 52 
Weatherhead Company, 22 
Western Gear Works, Pacific Gear Works Division...... 92 
Westinghouse Electric & Manufacturing Company..... 97, 200 
Weston Electrical Instruments Corporation. 184 


Wittek Manufacturing 
Wright Aeronautical Corporation Division, Curtiss-Wright 

Wyman-Gordon 
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READILY AVAILABLE 


Kapok FELT 


Made 
1. Constant acoustical and thermal properties 
2. High acoustical efficiency . . . 56 
3. “K” factor... 0.2] 
t. No corrosive action 
5. Ph control .. . 6.4 to 7.2 
6. No propagation of flame 
7. No surface flash 
. No disintegration from vibration or in handling 
. Bacterial, fungi and vermin resistant 
10. Low surface density . . . 0.36 Ib./sq. ft./] in. 
11. Moisture resistant 


12. No collapse under severe temperature changes 


Safety and comfort of flight crews, and the accurate operation of 
their instruments, are assured by cabin interlining of “K” FELT, 
the safest insulation to handle and to install. Seasoned repre- 
sentatives are available to give you the benefit of our successful 
experience. Samples and Data Sheet No. 3, “‘K’ FELT,” will be 
gladly sent on request. 


General Offices: GLENVILLE, CONN, 


New York; Boston; Chicago; Detroit; Philadelphia; Cleveland; St. Louis; 
Los Angeles; Seattle; San Francisco; Dallas; 
PRODUCERS OF FINEST QUALITY PARTS FOR OIL RETAINERS, WICKS, 
GREASE RETAINERS, DUST EXCLUDERS, GASKETS, PACKING FELTS, 
VIBRATION ISOLATING FELTS AND INSULATING FELTS 
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“Sew to walk away 
from a crack-up! 


IRE used to be a frequent—and disastrous—result of a crash landing of a 
pean plane. But now the Kidde Impact Actuator, set off by the jolt of the 
crash itself, can automatically turn on all fire-extinguishing apparatus, shut 
off the ignition. It can disconnect fuel lines and do other jobs controlled by a 
switch or valve. It’s rugged enough to be unaffected by normal shocks and 
vibrations, yet so sensitive it flashes into action in the critical instant between 
safety and catastrophe. 


The Impact Actuator is an invention of the Kidde engineers. It’s one of the 
many contributions by Walter Kidde & Company to safer flying. If you have 
a job for the Impact Actuator drop us a line. Our Research and Development 
Department can help you work out details of the application. 


WALTER KIDDE & COMPANY, INC., 1212 MAIN STREET, BELLEVILLE, N. J. 
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THE 


Target Range 


PIONEER 


ore designed and precision-manufactured 
as integral parts of Pioneer Optical In- 
struments .. . 
Invisible Crew’’ now speeding from more 
than 30 Bendix plants to every battle front. 


WV/S/BLE CREW 


for Light Rays... 


LENSES AND PRISMS 


important members of “The 


== the optical system for a modern 
sextant, octant, driftmeter or bombsight...is a 
complex mathematical undertaking. Comput- 
ing the numerous lenses alone is the work of 
months and often years! Proof of the com- 
putation lies in ‘shooting’ light rays through 
prototype lenses to targets set at exactly pre- 
scribed angles. 

For this work, Pioneer has built the unique 
optical bench sketched. Through its use, each 
optical element is tested and corrected for 
aberrations or faults. 

The ingenuity exemplified by the develop- 
ment of this original equipment, along with 
advanced engineering design and precision 
manufacture, contributes importantly to the 
superior performance of Pioneer* Instruments 
now serving on every fighting front. Eclipse- 


Pioneer Division, Teterboro, New Jersey. 


PIONEER INSTRUMENTS 


RPORATION 


"TRADE MARK OF BENDIX AVIATION 
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